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progress of the study, the undersigned are deeply grateful. 

M. Edith Campbell, 
Edward N. Clopper, 
Trustees. 


AUTHOR’S PREFACE 


The manuscript of this book was completed in 1922—a fact which needs 
to be kept in mind in reading it. Few changes have been made in it since 
then. The three years and more since its completion have been required 
to arrange for its publication and to put the manuscript through the press. 
It is sent out now with a keen appreciation of its shortcomings, statistical 
and otherwise, but with the hope that it may add something to our accurate 
knowledge of the conditions which surround youth. 

Most of the appropriate acknowledgments are made in the first chapter, 
that on History of the Investigation. In addition I would like to express 
gratitude for help in the arduous tasks of proof-reading and index-making 
to my daughter, Eleanor F. Woolley, my friend, Elizabeth Cleveland, and 
my secretary, Amelia Wyckoff. 


Detroit, Michigan 
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AN EXPERIMENTAL STUDY 
OF CHILDREN 


CHAPTER I 


HISTORY OF THE INVESTIGATION 


In the year 1910 the State of Ohio passed a new child labor law, which 
proved to be the inauguration of a new era in education—an era in which 
the educational interests and projects of the State began to expand to cover 
not only the children whose family background and educational ideals kept 
them in school, but also that vast number who, through school failure, 
lack of ideals, or economic pressure, were pouring out of the schools as soon 
as the law permitted. The new law contained several important educa- 
tional provisions. It required the completion of a definite unit of education 
before any child was allowed to leave school—in this case the fifth grade. 
It provided for the issuance of employment certificates by the school for 
specific positions which conformed to all the restrictions of hours and 
types of work imposed by the law. Since these certificates were for specific 
positions only, it became necessary to reissue them every time the child 
changed his position. Up to sixteen years of age, therefore, every child 
became subject to some authority and supervision by the school. Finally, 
the law provided that part-time schools for children employed on certificate 
might be established by the local board of education, and if established, 
such schools became compulsory for every child who had not campleicd 
the elementary school. 

This pioneer law, whose main outlines have since been adopted by most 
of the states, was due to the concerted efforts of many educators, social 
workers, labor organizations, and interested citizens. Prominent among 
those who worked for its passage were Mr. Frank B. Dyer, then Super- 
intendent of Schools in Cincinnati, Miss M. Edith Campbell of the Schmid- 
lapp Bureau of Cincinnati, and Mr. E. N. Clopper of the National Child 
Labor Committee. Having secured the passage of the law, these socialized 
educators and educationalized social workers were anxious to take ad- 
vantage of it to make a real contribution to the common field of knowledge 
on which progress both in education and in social work depends. Accord- 
ingly Miss Campbell and Mr. Clopper planned a comprehensive investiga- 
tion of the whole group of children who were leaving the schools to enter 
wage-earning occupations as early as the law permitted them. The new 
law gave the schools, for the first time in history, some legal hold over the 
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entire body of working children up to the age of sixteen years. Mr. Dyer, 
who was given by law the right to issue employment certificates or to del- 
egate that authority to some one else, turned over to Miss Campbell and 
Mr. Clopper the task of organizing and administering the employment- 
certificate office in such a way that it might be effective both in carrying 
out the purposes of the law and in serving as a means of investigation. 

The plan which Miss Campbell and Mr. Clopper worked out had as its 
central purpose, a five-year study of a large and representative group of 
working children, which was to cover the mental and physical status of the 
children from year to year, their industrial histories, their home conditions, 
and if possible their social histories. They succeeded in interesting Mr. 
Schmidlapp, and a small group of men of means* to pledge the funds for a 
period of five years. The project was so new, and the public so unfamiliar 
with the idea of educational responsibility about children who had left 
school, that it was impossible to secure financial help from the Board of 
Education. Indeed at the start, Miss Campbell and Mr. Clopper ex- 
pected to make a contribution to the Board of Education by administering 
the employment-certificate office during the five-year period and then 
turning it back to the Board with at least the addition of a good method 
of issuing and recording employment certificates, and a valuable set of 
statistics about them. 

The office was opened in a room of the City Hall on the first of Septem- 
ber, 1910, with Mr. Roger L. Conant in charge of issuing the employment 
certificates. After some preliminary attempts to get the work organized 
with a divided authority for its legal, industrial, and scientific phases (1), Tf 
the trustees of the fund decided that the only thing to do was to secure a 
director for the entire project. It was obviously impossible to find any one 
person equally well-qualified to undertake the industrial and the scientific 
phases of the investigation. Since the mental and physical measurements 
were so essential a part of the plan, and the training required to do that 
part of the work was so specific, the trustees decided to select a psycholo- 
gist as director. Mrs. Helen T. Woolley was chosen for the post, and began 
her duties in March, 1911. 


DEPARTMENTS OF WoRK 


From the start, the Bureau was responsible for the issuance of employ- 
ment certificates under the new law. The card system for recording 
certificates issued; the method of recording successive positions held and 
classifying them both by the child and by the employer; the system for 
securing proper codperation from the schools on the one hand and the 


*The other contributors were W. H. Alms, L. A. Ault, Mrs, Th i 
Scarborough, Sidney Pritz, James N. Gamble, Harry Levy, ead Omen 38 ynmey, pega 


Ch ey) in parentheses which occurin the text refer to references to literature at the end of the 
apter. 
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employers on the other; the verifying of birth records; the plan for securing 
medical inspection of working children and treatment of those found to be 
defective -—all this devolved upon the newly organized staff. Most of the 
time of the period from September, 1910, to March, 1911, was occupied 
with the development of the employment-certificate system. 

In March, 1911, the series of mental and physical measurements of work- 
ing children was begun. The first test was made at the time that the first 
employment certificate was issued. All of the details of selection and 
procedure are discussed in later chapters. In November of 1912 the control 
series of measurements of school children was begun. The keeping of 
detailed industrial histories for the working children tested began at 
the time of the first tests. During the first year, the visits to the 
homes of working children began. These activities occupied all of the 
time of the staff for the first four years. Although pressure was brought 
to bear to persuade the Bureau to take over diagnostic work for the 
schools and for the social agencies of the city, it was resisted bravely 
until the end of the experimental work for the special investigation was 
in sight. 

Additional experimental work was not the only temptation we had to 
resist. The employment-certificate office took no responsibility about 
finding positions for children, but many interested friends felt that we 
should open a placement office and begin advising children about the 
selection of specific jobs. At the start we were totally unwilling to under- 
take such a responsibility because we knew too little about either the 
children or the occupational world of Cincinnati. Furthermore, the types 
of work open to fourteen-year-old children and the immaturity of many 
of the children made us feel that employment for them was all wrong, and 
that we did not wish to have any official part in the system further than 
that of protecting children as best we could through the machinery of the 
child labor law. In 1913 a new law went into effect which increased the 
age and school grade requirements one year for boys and two years for 
girls. Placing fifteen-year-old boys who had completed the sixth grade and 
sixteen-year-old girls who had completed the seventh grade seemed to us a 
more hopeful project than the placement of fourteen-year-old children. 
By 1915, after four years of contact with local industries through the em- 
ployment-certificate office, we felt that our knowledge of the whole situa- 
tion was sufficient to make it probable that we could do better in placing 
children than they could in finding their own positions. Accordingly the 
placement office was opened as part of the Bureau in 1915. 

By 1916, the actual testing of our original series was far enough ad- 
vanced so that it did not require the entire time of the laboratory staff. 
The treatment of the enormous mass of data accumulated could easily 
have occupied all the time of the staff and more. However, by that time 
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the possibilities of the laboratory as a diagnostic center for schools and 
social agencies were not only evident but alluring. Although we had lost 
Mr. Dyer as Superintendent of Schools, he had been succeeded by Mr. 
Randall J. Condon, who proved to be just as vitally interested in the work 
of the Bureau, and just as anxious to use its resources for the benefit of the 
schools, as Mr. Dyer had been. Mr. Condon wished to assign to us as a first 
task the duty of examining all the children who were suspected by the 
teachers of a degree of mental retardation which made them suitable 
candidates for the school for defectives. We accepted the task, but found, 
of course, that it was only the beginning of requests and responsibilities. 
Diagnosing and advising children who were not defective but merely re- 
tarded, making special studies of high-school failures, examining superior 
children for rapid progress, and making special studies of children who 
were primarily problems of behavior, were all tasks so interesting and so 
legitimate that it seemed impossible to thrust them sternly aside in order 
that we might devote ourselves to the completion of the statistical work 
of our main investigation. 

Another situation which tended to withdraw effort from our large 
statistical task was the war. The time and energy of our trustees, of the 
director, and of most of our volunteer workers were diverted to the press- 
ing problems of various war agencies. The Council of National Defense and 
the Red Cross, in the departments of their work dealing with women in 
industry, with child labor, with child welfare, and with Junior Red Cross 
activities, absorbed the time and thought which would otherwise have 
gone into research. As a result, some departments of the work of the 
Bureau derived unforeseen benefits, the most notable of which was a 
scholarship committee for keeping superior children in school. The com- 
mittee was organized as a subdivision of the Child Welfare Committee of 
the Women’s Divisions of the local Council of National Defense. After 
the war, the committee became a department of the Bureau, financed by 
the Council of Social Agencies—a point to be further considered when the 
topic of finance is discussed. 

However, the end of the war did not bring an end to the duties assigned 
to the Bureau. In 1919, the psychological work of the Juvenile Court was 
given to the laboratory of the Bureau. The testing is done at the court 
by assistants working under the director of the laboratory, and duplicate 
records are filed in the main laboratory. The growing interest in problems 
of behavior led to the assignment of one worker to deal with difficult be- 
havior problems as school, rather than as court, cases. Finally, since so 
many of the activities of the attendance department of the schools dealt 
with children who needed the services of the employment-certificate 
office, the placement. office, the psychological laboratory, or the court it 
seemed wise to have that also consolidated with the Bureau. 
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While all of this growth was most satisfactory from the point of view of 
building up a large and valuable department of the system: of public 
education,* it did not result in getting the statistical work of our main in- 
vestigation done, or the results written up. Finally in 1920-1921 the 
National Child Labor Committee, through the influence of our trustee, 
Mr. Clopper, and the Helen 8. Trounstine Foundation of Cincinnati, 
through the influence of Miss Campbell and Mr. Condon, furnished the 
salary of a statistical worker for a year. The following year, 1921-1922, 
the Helen S. Trounstine Foundation and the Vocation Bureau united to 
furnish the salary of a statistical worker and to set the former director 
free for the task of interpreting and formulating of results. 


QUARTERS 


In 1911, when the work of investigation began, the Board of Education 
had its quarters in the City Hall. One large and rather noisy room on the 
second floor of this building was assigned to the new bureau. Employment 
certificates were issued at one end, and tests administered behind a curtain 
at the other end. The arrangement was entirely unsatisfactory for tests, 
and fortunately lasted but three months after the testing began. In the 
fall of 1912 the department was moved to an abandoned high-school build- 
ing in the colored district down town. We had one small room for issuing 
certificates, one large school room for testing, and one former dressing room 
which could also be used for testing. Although the dirt from neighboring 
railroads and factories poured down upon man and paper at such a rate 
that it was impossible for either to be clean more than a few moments 
and the street noises were insistent, nevertheless the greater space and 
privacy constituted a real improvement over previous conditions. We 
stayed in this building for two years, when the fire department refused to 
allow its orders to vacate to be further postponed. Our next move, in 1914, 
was to another abandoned school building, also down town, but in a good 
business district. Here we had the advantage of still more space, and of sub- 
divisions in the rooms which made for better experimental conditions. The 
dirt was a trifle less insistent, and the streets were freer from crime. It 
was in this building that the placement office was established. The office 
remained here for two years, when the Board of Education sold the build- 
ing. Just at this time, 1916, the Board of Education had to give up its 
quarters in the City Hall. To provide space for all of its departments, in- 
cluding the Bureau, the Board rented one floor of an office building in 
an excellent down town neighborhood. The floor space assigned to the 
Bureau was far less than it had had in its previous quarters. The rooms 
were small, the partitions thin, and for a year the work was conducted 
under a genuine disadvantage so far as experimental conditions are con- 


*For a fuller discussion of the growth and function of the Bureau, see (2). 
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cerned. The following year, 1917, the Board vented an adjoining floor 
of the same building, and assigned additional space to the Bureau. , It has 
now expanded to occupy an entire floor of the ~building, and is very 
adequately and comfortably housed. : 


* \ 


; FINANCE 
During the first year or two of its existence, the Bureau was financed 
entirely from private funds, administered by Miss Campbell and Mr. 


Clopper as trustees. Even the salary of the official who issued the certif- | 
icates was paid from this fund. The only part of the expense met by the ‘ 
Board of Education was furnishing quarters and providing the printing and 


postage necessary in issuing certificates.’ After ‘about two years, the Board 
began paying some of the salaries. It first téok over the salary of the 
assistant who issued working certifigates. A little later a second person was 
added to that staff. When the placement office was opened in 1915, the 
Board paid all the expense of the printing and equipment, and part of the 
salaries. About 1916, when the laboratory was assigned definite duties in 
connection with the administration of the schools, the Board began paying 
the salaries of some of the laboratory assistants, and the.printing and 
postage for this division also. It has always provided quarters for all of the 
activities of the Bureau. : 

The private funds on which the work began were pledged for five years. 
About the end of that time the centralized budget plan for raising money 
for a large group of social agencies was adopted, and the Vocation Bureau 
was included in the group. Mr. William J. Norton, who was at that time 
at the head of the Council of Social Agencies, and Mr. C. M. Bookman, his 
successor, have given a constant support and understanding help to the 
project which cannot be too warmly acknowledged. The Bureau has con- 
tinued up to the present time to be one of the constituent members of the 
centralized budget plan of the Council of Social Agencies. The funds 
assigned it have increased, with the addition of new duties, from about 
$6,000 to $20,000 a year. The funds furnished by the Board of Education 
have increased from mere rent and incidentals to a sum at least twice that 
furnished by private funds, though it is difficult to estimate exactly be- 
cause much of the overhead expense is not figured separately for the 
Vocation Bureau. 

The largest increases of funds from the Council of Social Agencies came 
in response to additional work undertaken in connection with the Juvenile 
Court and problems of delinquency, and additional work taken over by 
the Bureau when the activities of the Council of National Defense came 
to an end. The salaries of the two assistants who work in the clinic of the 
court have been paid in part by public funds of the court itself, and in part 
by private funds from the central budget. The salary of the worker who 


_ 


‘\ 


? 


( ‘HISTORY OF THE INVESTIGATION ‘ 7 


was detailed to deal with incipient cases of delinquency was paid from the 


private fund. The scholarships for. superior children, established by the 


Child Welfare Committee of the Women’s Division of the Council of Na- 


~‘ 


tional Defense, were. taken over on private funds, and have since been 
increased in amount. The private fund has always met part of the salaries 
of the psychological laboratory assistants. During the last two years, the 
National Child Labor Committee and the Helen 8. Trounstine Foundation 
of Cincinnati have furnished the money to complete the statistical work of 
the present piece of research and to provide for formulating the material. 
All of the money for research has thus been met from private funds. 


STAFF 

The staff engaged in cartying out the special investigation reported in 
this volume has usually consisted of from three to five full-time workers, 
one or two part-time workers, one or two volunteers. All of the laboratory 
workers have been college-trained people with some preparation in ex- 
perimental psychology. The director, Mrs. Woolley, was personally re- 
sponsible for training each laboratory worker in the administration of the 
tests used, and for overseeing all of the laboratory work. : 

The only two members of the personnel who remained with the Bureau 
from 1911 to the time the work was completed were Mrs. Woolley and Mrs. 
Charlotte R. Fischer, of the laboratory staff. In carrying out so complex a 
project, all of the departments played a part. The employment-certificate 
office and the placement office helped in the follow-up work and in record- 
ing industrial histories. It is impossible to make personal acknowledg- 
ment to all of those who contributed. We do desire, however, to record 
here the names of all those who devoted as much as two years primarily 
to research. The list of names, in the order of their connection with the 
Bureau, is as follows: 

LABORATORY WORKERS 


Helen T. Woolley, Ph.D. 
Charlotte R. Fischer 
William Spencer 
; Frances A. Foster 
Rose Rankin (now Mrs. Homer Sluss) 
Edward 8. Jones 
Mary Thomas 
Warren W. Coxe 


LABORATORY VOLUNTEERS 
} ‘orchhei Signora Adeodato Rapicavoli) 
Frances Forchheimer (now Signora Adeoc apice 
Stella Heinsheimer 
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HOME VISITOR 
Louise Boswell 


VOLUNTEER HOME VISITOR 
Anna Smith (now Mrs. Robert Black) 


STATISTICAL WORKER o 
Grace I. Atchinson 


All of these workers have made important contributions, and should be 
regarded as co-authors. All of the laboratory staff worked on the evaluation 
of results and statistical summaries, but Miss Grace Atchinson is respon- 
sible for the large labor of gathering up all these loose ends, completing the 
statistical summaries, and preparing the material for interpretation and 
presentation in the text. No one who has not seen the library of folders, 
cards, and great sheets of summaries of various phases of the work which 
she has had to systematize, complete, correct, and correlate, will realize 
the magnitude of the undertaking. We have all of us been in constant 
danger of being completely swamped in the morass of complex detail which 
we have accumulated. Miss Atchinson has been the rescuer. Needless to 
say there are still countless aspects which might be subjected to further 
statistical treatment, and countless further correlations which might be 
worked out. The complete statistical treatment of so great a mass of detail 
has never been carried out. It is due to Miss Atchinson’s devotion for two 
years that we have been able to proceed as far in the presentation of the 
material as the analysis contained in the following chapters. Meanwhile 
the records are preserved in such form that further aspects can be treated 
as interest or occasion arises. 
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CHAPTER II 


PLAN OF THE INVESTIGATION AND METHODS OF WORK 


SELECTION OF CASES 


In sketching the history of the investigation in Chapter I, we have 
explained how we happened to begin with a group of working children, 
and have related how we came into control of the office which issued em- 
ployment certificates to children. The laboratory was established adjoining 
the employment-certificate office. We decided to restrict the group to be 
studied to native-born white children who were fourteen years of age, but 
less than fifteen. The inclusion of colored or of foreign-born children would 
have introduced a complication which would have rendered the interpreta- 
tion of results difficult. In Cincinnati these two groups are relatively small. 

Whenever a child who fulfilled these requirements came to the employ- 
ment-certificate office, he was referred to the laboratory. If one of the 
laboratory staff was free to do it, the child was given the series of tests 
and measurements decided upon for year fourteen. A card giving a few 
additional facts about his family and home conditions was also made out. 
This card was called Schedule One, and is reproduced later in this chapter 
with the other schedules. 

The staff of the laboratory was never large enough to examine all of 
those who would have been eligible for tests. We kept on examining four- 
teen-year-old children until we had examined 753 of them. This was about 
one-third of the total number of employment certificates which the office 
was then issuing in the course of a year. The work covered the period 
from March, 1911, to June, 1912, and overlapped the beginnings of the first 
reéxaminations. We considered one-third of the total number of children 
who entered industry in the course of a year as a fair sample of the whole. 
The distribution of these children by school grade proved to be approx- 
imately the same as that for the entire group (1, p. 39), which also indicates 
that our sample was representative. 

Although interest at the start was centered in working children, we real- 
ized that in order to interpret a series of mental and physical measurements 
of children in industry, it would be necessary to have corresponding meas- 
urements of children in school. It was impossible to undertake the testing 
of school children until our work with the industrial group was well under 
way. It was in November, 1912, one and a half years after the first tests of 
working children were made, before we could begin with the school children. 
In the attempt to make the two series correspond as closely as possible, 
schools which were sending the largest number of children into industry, 
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according to the records of the employment-certificate office, were chosen as 
the source of our school series. We even tried to make the school-grade 
distribution correspond in the two series, but that proved to be impossible 
because there was not a sufficient number of fourteen-year-old children 
in grades five and six left in the schools to correspond with the number in 
our working series, so prevalent was the custom of leaving school among 
retarded children. The relative grade distributions of the two series are 
shown in the following table. 


TABLE I 


GRADE DISTRIBUTIONS OF WORKING AND SCHOOL 
SERIES AT FOURTEEN YEARS 


ScHooLt GrapB CoMPLETED* 


SERIES 
Vv VI VII VIII Ix 
Works’? yee sate eater te. weer 193 229 206 114 11 
Schools: Gyer. te (ima ere et ere 152 244 307 258 10 
Total yesh a4 nl Coos 345 473 513 Sie 21 


*There are no cases below the fifth grade because no children could legally leave school until they had 
completed the fifth grade. 


The detailed discussion of the relation between school grade completed 
at fourteen and rate of elimination from school, and between school grade 
completed and rank in mental and physical tests, will be taken up in a 
later chapter. Suffice it to say here, that for a series chosen as ours was, 
from schools sending the largest number of children into industry and with 
a school grade distribution approximating that of the group which was leav- 
ing school at fourteen, elimination from school proved to be so rapid that 
by the age of sixteen so few of our original school group remained in school 
(only 322 out of our original 760) that the number was too small to use in 
establishing norms of mental measurement for school children. Since one 
of our purposes was to establish the degree of difference, mental and 
physical, between the average school child of a given age and the average 
working child, regardless of what the explanation of the facts might be, 
we added 211 more sixteen-year-old children, chosen from Hughes High 
School, to our sixteen-year-old school group. 

In the discussion of results, the original school series will be referred to as 
X, and the supplementary one as X». To show the relationship of the two 
groups to one another, and to the working group, referred to as the M 
series, Table 2 has been made out. The X2 series is entered in the table 
according to the grade the children had completed at fourteen years, 
though they were given their first test at sixteen. The two series can thus 
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be directly compared in school grade attainment. In selecting sixteen- 
year-old children from the high school, we found it impossible to secure a 
school-grade distribution which corresponded closely to that of children 
selected at fourteen from elementary schools. The X2 series contains a 
larger proportion of children who, when reduced to a fourteen-year basis, 
belong in the seventh and eighth grades, and a smaller proportion who be- 
long in fifth or sixth grade, than X, series. Of 760 children in the X4 
series, 362, or 48 per cent, were from the two lower grades, while of 211 X2 
children only 34, or 16 per cent, belonged in the two lower grades (see 
Table 2). 

Even with the addition of the X; series, we had but 152 school children, 
or 15-16 per cent, left in school at eighteen years out of a total of 971 in- - 
dividuals, of whom 760 were first tested at fourteen years and 211 at sixteen 
years. The complete details with regard to rate of loss each year in the 
X,, Xo, and M series, from each of the five grades are shown in Table 3. 
It is interesting to note that of 152 school children tested at fourteen years 
from the level of the fifth grade, only one remained in school up to eighteen 
years, while of 177 tested at fourteen from the level of the eighth grade, 52 
were in school at eighteen years. The table also shows that of the 152 
children remaining in school at eighteen years, 68 were drawn from the 760 
first examined at fourteen years, and 84 from the 211 first examined at 
sixteen years. 

The Xz, series differed from the X, series not only in educational attain- 
ment, but in social and economic conditions (see Chapter XII). They came 
from a school situated in a good residence district, whereas the X, children 
came from industrial districts. 

In one other important respect, the two groups were not so closely com- 
parable as we should have liked to have them. All of our school children 
were from public schools, whereas a large proportion of our working 
children were from parochial schools (2). The task of securing the type of 
coéperation necessary in this experiment from parochial schools was too 
difficult for us. During the early years of our study there was no super- 
intendent of parochial schools in Cincinnati, and therefore little uniformity 
in policy. It was necessary to send the children to the laboratory for the 
tests. To secure this codperation separately from each parochial school 
was more of a task than we could accomplish. Furthermore, the number of 
parochial school children who, at that time, remained in school up to 
eighteen years of age was too small to make the group worth while for us 
as a basis of comparison with working children. 


NUMBER OF CASES 


The number of cases represented in the two series at each of the five 
ages is presented in Table 4, derived from Table 3. 
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AGES OF THE Two Groups 


i Although an attempt was made to make the ages of the school and work- 
ing groups correspond as closely as possible, it was not entirely successful. 
Since it was legal for children who had completed the fifth grade to leave 
school on the fourteenth birthday, we found our fourteen-year-old working 
children grouped near the fourteenth birthday. The school children, for 
whom no such selective factor was involved, were distributed more evenly 
through the months between fourteen and fifteen, in spite of a preference 
given to those near the fourteenth birthday. Table 5 shows the median 
age in years and months of the working and school groups at the time of the 
successive annual tests. 


TABLE 5 
AGE MEDIANS 
Boys 
SERIES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
\VGRLGING YS See Geo eas eee see 1.5 mo. | 1.4 mo. | 0.8 mo. | 2.6 mo. | 2.2 mo. 
SCHOO NE etre re wos co 5G) 4.6 4.4 9.1 4.7 4.0 
Girls 
VOI Oph isa ert oil ce oni eatlely9 1.8 1.4 3.0 3.6 
Sabnwilt ss \ Sees 2 eee eee 4.2 4.7 6.2 iS 3.9 


In reéxamining the children from year to year, every effort was made to 
secure the reéxamination at an interval very close to a year. The rule was 
that the test must be made within a month, before or after, the exact year. 
With a few exceptions, in the older years, this rule was adhered to. When 
all four of the yearly intervals are taken into consideration, the median in- 
terval between tests was 11.8 months for the school boys; 11.7 months for 
the school girls; 11.8 months for the working boys; and 11.9 months 
for the working girls. For the entire group, the interval was 11.8 months. 


Tue Foutow-up Work OF THE INVESTIGATION 


In the case of the children who remained in the public schools, the 
method of securing reéxaminations from year to year was simple. The 
Superintendent of Schools requested the principals of the schools to send 
us the children at request. The difficulty was to persuade the school to work 
out a systematic method of sending in the required number day after day. 
It was a difficult task, somewhat disturbing to the daily routine of the 
schools. Very frequently the expected children did not arrive because some 
one had forgotten to notify them, and the day set aside for experimental 


16 AN EXPERIMENTAL STUDY OF CHILDREN 


work had to be devoted to some other purpose. There were more failures 
to meet engagements on the part of school children than on the part of 
working children, though it was rarely the fault of the children. The 
schools differed very much among themselves in their reliability about 
keeping appointments. Some of them rarely failed, and others had to be 
reminded of the appointments each morning. 

In the case of the working children, the task of making the appointments 
was far more difficult, though the appointments were more reliably kept 
when made. We began the campaign by sending a letter to each child 
when the time for the re-test approached. Each child had been told at the 
time of the previous test that we would ask him to come back for a re- 
examination at the end of the year. Every effort was made to secure the 
interest of the children in the tests and to explain why we were interested 
in making them. The letter asking for an appointment offered to pay the 
child’s car fare, and to pay him whatever he would lose in wages by coming 
for the test. Since many of these children were piece-workers in factories, 
and since some of the time-workers were docked by their employers for 
absence, this precaution was necessary. In addition to writing to the child, 
the employer was called up and asked to codperate by sending the child in. 
Up to the age of sixteen, all of these children were working under certif- 
icates issued by our office. Accordingly when we called up and asked to 
have a child sent in to the office in order that we might complete some of his 
records, the employer usually did so without question. Some of them 
understood what we were doing and were interested. Others merely com- 
plied with a request. If neither the letter nor a request to the employer 
secured the desired result, a home visit was our next resort. Sometimes 
several home visits were necessary. 

Our quasi-legal hold over the children lasted up to the age of sixteen for 
boys and to eighteen for girls. A change in the state employment-certificate 
law in 1913 increased the required age for certificates for girls to eighteen 
years. The new law was so drawn that enforcement was difficult, but it 
was of assistance to us in securing reéxaminations. It was easier to secure 
cooperation on a purely voluntary basis from boys than from girls. They 
seemed to be more venturesome and less sensitive and suspicious. If it had 
not been for the assistance of the law, we would doubtless have been less 
successful than we were with girls over sixteen. 


Extent To WuicH Casrs Tous SELECTED CAN Br TAKEN AS REPRESENT- 
ATIVE OF THE COMMUNITY-AT-LARGE 


The method of selection of the cases and the size of the two groups of 
working and school children were such as to make us feel satisfied that we 
had fair samplings of the working and of the school populations of native- 
born white children. The doubtful point is whether combining the two 
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groups in the proportions used in this study gives a total group which 
represents the community as a whole. To be sure of this, we should have to 
know that the relative number of working and of school children at each 
age is the same as that found in the community. Nor is this proportion 
itself a fixed quantity. In years in which positions in industry are plentiful,. 
more children of a given age will be found in industry and fewer in schools 
than in years when positions are hard to get. The state law is drawn in 
such a way that up to a given age (now eighteen years, but at the time of 
this study sixteen years) children are legally required to be either at work 
or in school. The number entering industry in a year in Cincinnati has in 
times of industrial depression fallen as low as 1000, whereas in other years, 
under the same legal conditions, it has been as high as 3000. 

The following statistics, imperfect as they are, will give a general idea 
of the extent to which our series is to be taken as representative of the 
whole community. 

School statistics of attendance are kept in such a form that the number 
of children in each grade each year can be easily found from the reports of 
the Superintendent. The number in each grade who fail of promotion each 
year is also recorded. By subtracting the repeaters from the total first- 
grade enrollment it is possible to find the number of children who enter 
first grade each year. Census figures show that between the ages of six and 
eighteen years loss from death is a comparatively small factor. For a 
rough computation one can assume that the number of new entrants to 
first grade, if there were no failures in promotion and no losses from 
leaving school, would be approximately the number found in each grade 
from the first to the twelfth. The proportion of this basic number found 
in each grade each year can be taken as indicating the proportion of 
children remaining in school. The computation has been made for Cin- 
cinnati, using averages for five years as a basis. The figures run as follows: 

At the close of Grade VIII, 57 per cent remain, 43 per cent have left. 

At the close of Grade IX, 38 per cent remain, 62 per cent have left. 

At the close of Grade X, 23 per cent remain, 77 per cent have left. 

At the close of Grade XI, 15 per cent remain, 85 per cent have left. 
Our results can best be compared with this series on the basis of age. The 
close of the eighth grade is comparable to our fifteen-year-old series. The 
proportion of school and working children is as follows: 


At 15 years, 45 per cent school children, 55 per cent working children 

At 16 years, 45 per cent school children, 55 per cent working children 

At 17 years, 38 per cent school children, 62 per cent working children 

At 18 years, 23 per cent school children, 77 per cent working children 
The results of. this rough comparison suggest that at fourteen and 
fifteen our total series is somewhat overweighted with working children, 
and at sixteen, seventeen, and eighteen years, somewhat overweighted with 
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school children. We cannot claim, therefore, that the scales of measure- 
ment derived from these series represent the entire community in the 
sense that its distribution of cases can be shown to correspond exactly to 
that of the whole community. However, except for the army tests of en- 
listed men, there are no other scales that come as close to representing a 
community as this one. So far, scales for adolescents have been based 
almost entirely on children who remain in school—a selected group. 


ScorE OF INVESTIGATION 


In planning the investigation of working children, Miss Campbell and 
Mr. Clopper desired to make it as comprehensive as possible. They wished 
to include the phases of health, mental and physical measurements, educa- 
tion, social conditions, and industrial life. To insure the systematic record- 
ing of data, a set of schedules covering these phases was made out. They 
are reproduced here. 

Not all of the data represented on these forms has been summed up 
and analyzed. Exactly what has been done will appear as the various 
topics are discussed in detail. Only a few general points will be discussed 
here. 

The greatest defect of the whole procedure is that it included no medical 
service. Each child who took out an employment certificate was examined 
by a school physician, and a report of that examination was part of our 
office record. However, at that time the medical examinations were mere 
cursory inspections. Not more than sixty of the two thousand or more 
cases a year were reported as having physical defects. Our lay inspectors 
discovered a much larger proportion of very obvious ones. Aside from these 
medical inspections at the time of the issuance of the first certificate, no 
medical service was available. The physical schedule (II) was filled out by 
the psychological laboratory assistants and has only the value of the ob- 
servations of an intelligent lay worker whose training touched that of the 
medical profession at some points. The only entries on Schedule II which 
have been summed up in the present study are height, weight, and vital 
capacity. 

Schedule I was made out at the office at the time of the first test. The 
information on it, except for that with regard to school grade and rating in 
school subjects, represents only the child’s statements. On most of the 
points included in this form, a fourteen-year-old child is at least as accurate 
as the adults in the family. } 

The psychological schedule (IIT) does not contain entry spaces for all the 
tests used. The form of the blank was changed several times during the 
course of the investigation, as the selection of tests was modified. Tests 
for which no space appears on the face of the card were recorded on the 
back of it. The card was not fully filled out at the time of the test. Most 
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KEY TO PERSONALITY CARD 


(ScuepuLe VI) 


. Vocational outlook. 


a. Best position hoped for. Estimated time it will take to reach it. 
b. Contentment with the prospect. 
c. Reasons for choice. 


. General appearance. 


a. Size—height and weight. 

b. Skin, complexion, nutrition. 

c. General attractiveness and facial expression. 
d. Noticeable defects. 


. Neatness. 
a. Skin. 
b. Hair. 
ce. Hands. 
d. Clothes—cleanliness and manner of wearing. 
e. Condition of clothes as to age and previous condition of servitude. 
f. Suitability of clothes to the occasion. 
g. Attention paid to care of clothes. 


. Socially pleasant. 


Voice. 

Manner. 

Initiative in conversation. Freedom or diffidence. 
Unpleasant mannerisms. 

Friendly or unfriendly attitude toward interview. 
Social ease. Willingness to give information. 

Use of English. 


mmo nore 


. Self reliance and assertiveness. 


Evidence of planning. 
Suggestibility—positive or negative. 
Social leadership. 

Degree of desire for improvement. 


Bore 


. Scope of interests. 


a. General information. Range and character. Sources. 
b. Interest in further education. 
e. Knowledge about and interest in the following topics: 
1. Unions. 
2. Municipal ownership. 
3. Child labor under 16 years. 
4. Compulsory education. 


30 AN EXPERIMENTAL STUDY OF CHILDREN 


of the original recording was done on separate sheets of paper. The 
evaluating of many of the tests had to be done later. Records were trans- 
ferred to the card at the time that the evaluating was done. Methods of 
conducting tests and of dealing with the data obtained are exhaustively 
discussed in later chapters. All that need be taken up here is the question 
of the training of the laboratory assistants and methods of establishing 
personal contacts with the children. Aside from the director, the labo- 
ratory assistants were not holders of higher degrees in psychology. They 
were university graduates, who had had some training in psychology be- 
yond elementary work. Several of them had had a year or two of graduate 
work. The director made herself personally responsible for training each 
assistant in the giving and evaluating of the series of tests used; and not 
until the director was confident of the accuracy and facility of a new 
assistant was he allowed to examine children. The director, who herself 
worked in the laboratory, kept the assistants under observation and held 
frequent conferences on details of method. The uniformity in actual pro- 
cedure which was thus secured was of a high order. 

Uniformity of skill in making personal .contacts was more difficult to 
secure. The importance of peace of mind-and a friendly attitude on the 
part of the child was emphasized in the discussions of the laboratory. 
Each experimenter talked with the child before beginning the series of 
tests, about his school, his home, and his prospects of work. The informa- 
tion of Schedule I was secured at this time. Each child was told that the 
securing of his employment certificate was in no way dependent upon his 
standing in the tests. Every attempt was made to make the child feel the 
friendly interest of the office and to prepare him for a continued interest 
from year to year. There were few cases in which we had any reason to 
think that a disturbed mental state interfered with the results of experi- 
mentation and those few were excluded from summaries of results. 

The industrial histories were recorded at the time of a change of position 
and when the child returned to the laboratory for the annual test. Children 
who had been tested were indicated in the employment-certificate office 
in such a way that when one of them came in for a change of position, the 
secretary could identify him and refer him to the psychological laboratory. 
It was the laboratory assistant who questioned him about his past em- 
ployment and recorded the facts. Only the children in the working group 
were studied from the point of view of industrial history. It would have 
been very desirable to keep industrial records of the children in our school 
group as they left school and entered industry, but it was not possible, with 
the staff at our command, to undertake it. 

The home visits were made by a staff different from that of the labora- 
tory. It is of course impossible because of its effect on the family being 
visited to fill out a schedule at the time of the visits. Some notes could be 
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made during the visit without giving offense, but the visitor had to depend 
upon her memory for the rest and fill out the card as soon as possible after- 
ward. Needless to say it was not possible to get all of the information 
represented on the schedule for every family. 

The facts recorded on the home-visiting schedule were summed up in a 
numerical scale of home rating whose construction is explained in Chapter 
XIII. Schedule VI, in which there is an attempt to record personality, was 
made out at the time of the fifth and last laboratory examination or in 
follow-up interviews after that time. It has been used in this study only in 
the interpretation of special groups where it seemed possible to take 
personality factors into consideration. No attempt at a general summary 
of its content has as yet been made. 


TREATMENT OF RESULTS 


In summing up the results of various tests, a system was adopted which 
made it possible to be sure that every individual was accounted for in each 
summary and that all entries made in summaries could be identified. The 
records of all measurements were first copied on large sheets in chronolog- 
ical order. All of the records of a given measurement thus fell in one col- 
umn on these rough sheets. The next step was to make out what was called 
a key sheet, in which a school-grade division for boys and girls separately 
served as the form of classification, and each child of the entire series was 
recorded by case number in his correct place on the table. In summing up 
any given measure, a summary sheet was prepared in which the sex and 
school-grade classification appeared across the top of the sheet, and the 
steps decided upon for the distribution table down the side of the sheet. 
Beginning with the key sheet, each school-grade division was then dis- 
tributed on the summary sheet, making the entries by writing case num- 
bers in the correct position on the sheet. Thus each individual entry could 
be checked for correctness, and the entire group could be checked by means 
of the key sheet. Omissions were recorded in a division of the summary 
sheet. Distribution tables by sex and school grade were then made out 
directly from the summary sheets. In making out percentile scales, the 
school-grade subdivisions were disregarded and a distribution table formed 
for all of each sex, in which the steps correspond with the distribution 
on the summary sheet. No rule could be adopted for deciding upon the 
steps in a distribution table. The nature of the measure and the observed 
distribution on the rough sheets were our guides. Since the distribution 
tables as well as the percentile scales are published, the reader can see 
what the decision was in each case. 

The percentile tables are so arranged that in every instance the value of 
the percentile indicates the upper limit of the group to which it refers. 
For instance, the five percentile is the upper limit of the poorest 5 per cent 
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in any given measure. Any individual whose record fell at or below this 
point would be given a percentile rank of five. To illustrate the point, turn 
to the percentile scale of height for fourteen-year-old boys (see Chapter 
1II, Table 6). The five-percentile point on the scale is 141.1 em. Accord- 
ingly any fourteen-year-old boy whose height was 141.1 cm. or less was 
given a percentile rank of five in height. Any boy whose height was 
greater than 141.1 cm. but not more than 143.8 cm. was given a percentile 
rank of ten. At the upper end of the scale, any value greater than the 
ninety-fifth percentile was given a rank of one hundred. For instance, any 
fourteen-year-old boy with a height greater than 166.9 cm. was given a 
rank of one hundred. The scales are in every instance arranged so that the 
lower end of the scale represents the poor record and the upper end the 
good records. In some cases the numerical values are thus reversed and 
the large numbers are found at the lower end of the scale while the small 
numbers are at the upper end. This is true in any case in which a large 
number represents a poor record; for instance, time in card-sorting, or index 
in substitution. 

Wherever it has been possible, the percentile method of summing up 
results has been used. It has been consistently applied to mental and 
physical measurements, and has been used for factors of the industrial his- 
tory to which it was suited. Our interest in making the study was not7so 
much to obtain absolute measures of individuals as to get the distribution of 
abilities in the community,.and to be able to fix the approximate status of 
the individual with reference to those of his own age and sex. The per- 
centile method of summarizing results seemed best suited to this purpose. 
Percentile scales of each measurement to be summarized, with ten divisions 
each, were first made for working children and school children separately. 
These scales furnish the basis of comparison for working and school 
children. Exactly the same methods of summary were followed for the 
two groups. Since the distribution tables contained the same steps for 
working and for school children, it was a comparatively simple matter to 
combine the two in the case of any given measurement into one group, by 
adding the two distribution tables, step by step. In the combined scale, 
which was to be used for grading individuals, it seemed worth while to 
have finer subdivisions. Accordingly these scales have twenty sub- 
divisions instead of ten. We call them five-percentile seales, since each sub- 
division represents 5 per cent of the series. 

For many of the purposes of this investigation, it seemed to us desirable 
to have a single measure for mental abilities and a single one for physical 
abilities. The best method of securing it, given five-percentile scales of 
each separate measurement, seemed to be to find the percentile ranks of a 
given individual in each one of his mental tests and in each one of his phys- 
ical tests by referring his score to the five-percentile scale; and then to 
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take an average of all his percentile ranks in physical tests and another of 
all his percentile ranks in mental tests. In outline, this is the procedure 
followed. Since some tests had several measures and others only one, and 
since some tests seemed to be of more value than others, decisions as to just 
how to include each test and what weight to give it in taking an average 
were necessary. These details are discussed in later chapters. 

Finally, a word needs to be said about the lack of bibliography. A com- 
plete bibliography covering all aspects of a study like this, and including 
related material, would be as large as the book. On the other hand there 
are few outstanding contributions which need to be mentioned. Since it 
has been impossible, from the point of view of time or effort, to prepare an 
exhaustive bibliography and compare the content of this study adequately 
with other data and other theories, the writer has confined herself to stating 
the outcome of the present piece of research and the conclusions which it 
seems fair to base upon it. The only bibliographical references are those to 
works to which it has been necessary to refer, for one reason or another, or 
to bibliographies already prepared covering one phase or another of the 
study. They appear appended’ to each chapter. In the body of the text 
these publications are indicated by numbers in parentheses to correspond 
with the numbering of the references at the end of the chapter. 
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CHAPTER III 


THE SCALE OF PHYSICAL MEASUREMENTS 


In the present chapter we shall present the results of physical measure- 
ments for the entire group of children of each age, regardless of whether 
they are at work or in school. The detailed comparison, by industrial and 
school groups, by ages, by sexes, and by educational status, will be taken 
up in later chapters. Our hope now is to present the total outcome in as 
condensed a form as possible for those who wish to use the results as a 
standard of measurement. We shall first discuss each physical measurement 
made, presenting the result in the form of a percentile scale of twenty 
divisions, and then give the results of a general scale of physical 
ability, in which all of the tests involving skill are combined in a common 
measure. The measurements discussed in this chapter are those of height, 
weight, vital capacity, strength of the hand, steadiness of the hand, 
rapidity of motion in a tapping test, and card-sorting. All of these tests 
were used at each of the five annual examinations, from year fourteen to 
year eighteen inclusive. Accordingly the average scale of physical ability 
is made up of the same elements each year. 


HEIGHT 
(1, 2) 

Measurements of height were taken with a measuring rod mounted on 
a standard and furnished with a sliding arm. Readings were recorded in 
centimeters and millimeters. The height was taken without removing the 
shoes, but in each case the height of the heel was measured with a vernier 
and subtracted from the total height before it was recorded. Girls who 
wore braids or combs on the top of the head were required to remove 
them while the measurement was being taken. Each child was asked to 
stand as straight as possible on the platform of the instrument, with his 
back against the rod. When the position was satisfactory, the sliding 
arm was lowered until it touched the top of the head. The reading less 
the height of the heel was recorded in centimeters. 

The heights of boys and girls separately are presented in the following 
percentile scales, made with five-percentile divisions (Tables 6 and 7). 


WEIGHT 
(12) 
Measurements of weight were taken with a standard scale and recorded 
in kilograms and twentieths of kilograms. Weights were taken with the 
34 
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children clothed. The office had, at the start, no facilities for taking a 
stripped weight. Our quarters did not permit of separate dressing rooms, 
nor was the staff sufficiently well supplied with men and women to see to 
it that the girls were always examined by women and the boys by men. 
Had we had the facilities, we should scarcely have dared face the opposition 
which a stripped weighing would have aroused in the community at large. 
All weights were taken without wraps, and in the case of the boys with- 
out coats. Since the weights of the same individual were taken at inter- 
vals of about a year, the clothing was that of the same season each time. 

The weights of boys and girls separately are presented in the following 
scales, made with five-percentile divisions (Tables 8 and 9). 


TABLE 6 — HEIGHT IN CENTIMETERS 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Ne sks, eet 141.1 146.1 T5202 159.5 160.8 
LOM Otek 143.8 149.0 15087 161.3 16320 
LS eWe seers ter <a. te 145.2 150.9 157.6 163.2 164.5 
DAU) eiales Oonnhiae Seman 146.6 152.5 159.3 164.2 165.7 
ZOMG te os. 147.8 154.0 160.5 165.1 166.9 
OO ere ns. Ge es 148.9 155.5 161.6 166.0 167.9 
Seca See 149.9 156.6 162.8 166.9 168.6 
A() Mewes aoe tales 150.9 157.6 163.8 167.7 169.3 
a oe ee 151.9 158.7 164.7 168.5 170.1 
DO Mery ae tte is le 152.9 159.7 16555 169.4 170.8 
BD WEARS Rs, ofa: vs 153.9 160.8 166.5 170.2 171.6 
GOR Gree so sue 164.8 161.9 167.4 Nfl 172.5 
OHS A ng er 155.9 163.0 168.5 171.9 173.3 
TRO) Sot. ON Ete re oea2 164.2 169.6 172.9 174.2 
OIE Ter teats 097% 158.5 165.5 170.7 173.8 om! 
SOM tone te a 159.9 166.9 172.0 174.7 176.2 
tla. hk, Sen Ses 161.7 168.5 173.5 175.8 177.6 
OOM a best 163.4 170.4 lay, 22 itera 178.9 
Oj mame. le cy & 166.9 173.9 178.1 179.6 181.8 
No. of Cases... 850. 682 630. 485 353 

H- I+ + I+ H+ 

Median SI by ty be i 

i a ao rd so 

OR yc onthe Sat, 5.4 5.8 o.L 4.4 4.1 
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VITAL CAPACITY 


(1, 2) 

Vital capacity was measured with a wet spirometer reading tenths 
of a liter. The spaces on the scale were large enough to be read in 
halves or quarters. Accordingly the readings may be regarded as 
cubic centimeters on a scale whose smallest subdivisions indicate 
25 ce. In taking the measurement, the child was first told to throw 
his shoulders back, take as deep a breath as he could through his 
nose, and blow it out through his mouth. He was then instructed as 
follows: 

“This instrument is to measure how well you can breathe—how good 
a pair of lungs you have. I will show you how to do it. First I put this 


TABLE 7 — HEIGHT IN CENTIMETERS 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Le al ee 144.4 148.1 149.5 EY 151.9 
102.8 os ae 147.0 150.1 152.1 153.3 153.6 
ESN ae ce Oe rm A 148.4 Tole 7 153.5 154.8 155.3 
20 8 eA oc rae 149.5 152.6 155.0 156.0 156.3 
Dra es isha 2 150.6 153.6 156.0 156.7 157.3 
SOE: con, oe 105) a) 154.5 156.5 157.5 158.2 
OO Rs Shs aon. G 152.6 155.4 15%e5 158.3 159.1 
A ecg tong 153.3 156.1 158.3 159.1 159.9 
Ag gee fos Noe 154.0 156.8 159.1 159.9 160.6 
OOewa eG on es 154.9 1575 159.8 160.6 161.3 
DDR ee eee 155.8 158.2 160.5 161.4 161.9 
00S eee een 156.6 158.9 161.2 162.1 162.6 
Obme Passe Sn. wee 157.4 159.6 162.0 162.9 163.3 
TOM Be pk ee 158.2 160.7 162.7 163.7 164.2 
GOL Mee ae koe 159.0 161.8 163.4 164.7 165.2 
SOM Serres eae 160.0 162.8 164.6 165.7 166.2 
SOR ae eee 161.3 164.1 165.9 166.7 167.3 
OO Mee Lec eee 162.6 165.6 LG Teal 168.0 168.9 
ay ae Ao ane 164.8 167.1 169.8 170.4 170.8 
No. of Cases . . 662 536 524 399 232 

Zz 3 = SS S 

Ro) or C : Q 
: + kits ne ri vi 
Median “GS ho a : P 

$s x S m 8 

i rd i S td 

O29 Sea 4.2 4.1 3.7 4.0 4.0 
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mouthpiece into my mouth, close my lips tight around it, and then breathe 
in all the air I can through my nose. Then I blow it all out through this 
tube, and see how high I can make the can go. [The experimenter does 
it.| Now you try it [putting in a new wooden mouthpiece]. Breathe in 
every bit of air you can, and force it all out. Blow hard, but not too 
fast.” 

The child then tried it, while the experimenter watched and criticized 
the result. Many children of fourteen, particularly those who have had 
no gymnastic training, find it very difficult to carry out the instructions. 
They seem to be lacking in sufficient control of their bodies to perform the 
test. Some children are unable to breathe in air through the nose. In 
such cases, the experimenter allowed the child to breathe in air through 


TABLE 8 — WEIGHT IN KILOGRAMS 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
ine lat ees Ser SONG 40.3 46.5 48.9 
lO): | a= Seas tere ae il 38.5 43.5 49 2 fay os 
jUsth:. 4), Sees eevee 55) 24 40.2 45.8 oles 53.8 
O40). 9° en eae ee DOM 41.9 LU 3} pT al 
1S an, | ae ae 37.8 43.0 48.6 Dont 55.6 
SOMME ice ay SS. 7/ 44.2 50.0 54.6 56.5 
OM Nes co fae % 39.6 45.4 pile Ye Bs yf A 
AQ erties)  %) os 40.4 46.5 BY 56.1 58.3 
ub 3 a a 41.3 47.6 53.4 57.0 59.0 
OM, 7 oa eee AD) iI 48.7 54.5 57.8 59.7 
Nihon! os ee Oe 43.1 49.8 155) 5) 58.4 60.6 
GO Rares ia 44.1 51.0 56.5 59.6 61.5 
(ud 7h A eee 45.1 oom 57.6 60.4 62.4 
OM eae as 46.1 Dome 58.6 61.3 63.3 
(hs Js ee ee AM) 54.3 59.7 62.2 64.3 
SOMME s-  woa 48.9 55.4 Gil 63.6 65.8 
SOUR Gee SORT 56.4 63.1 64.9 67.0 
CORFE A ai: 1933.3) lss7/_ 5) 64.9 66.3 68.4 
Oa es oS 56.7 62.1 68.4 68.7 70.6 
No. of Cases . . 849 681 630 483 349 
; = on ore) NI 

ve a ie I+ IH 

Median S N 3 S : 

as) hy rd hd ae 

ts te cl tH cl 

(EOE ee on eae ae 4.9 eth 5.6 Ane 4.4 

OO ee ee 
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the mouth, and gave several practice trials before taking readings. When 
he thought the child was performing the test as well as he could, he took 
three readings and recorded the best of the three. Some of the very low 
records, however, are undoubtedly due to the fact that within the very 
limited time possible for practice some children were unable to learn to 
perform the test correctly. The extreme awkwardness with which some 
of the children, even in the final trials, managed their breathing, was evi- 
dence enough that the wet spirometer is not a pure measure of lung 
capacity. 

The results are presented in the following five-percentile scales for boys 
and girls separately (Tables 10 and 11). In taking the average percentile 
rank for the individual, the percentile rank for vital capacity is used as 
one of the seven measures. 


TABLE 9— WEIGHT IN KILOGRAMS 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs 18 yrs. 

OA ee con 34.6 38.6 40.9 44.9 43.4 
NO BOI ya bat cute 36.00 41.0 43 .2 46.0 45.4 
2): ARE te as ee 38.4 AQT 45.0 47.0 46.6 
200 Pee aes 39.6 43.9 46.4 48.1 47.7 
25 me a on Waa 40.8 45.1 47.3 48.9 48.7 
Si i) ee cure 41.9 46.2 48.2 49.8 49.7 
Sh So. Gi ts pcan 42.8 47.0 49.1 50.8 50.6 
AA): HOA ote copes oes 43.7 4.7 50.0 61.7 51-5) 
AD) eae en aoe a 44.5 48.5 50.8 O24: yb 
50)! Genes © youn: 45.4 49.3 eleard: 53.2 53.2 
OD Yet cand oa 46.3 50.0 52.6 53.9 54.0 
UA A pa, nee 47.1 51.0 53.5 54.9 54.9 
Gogh 3 chan 48.0 51.9 54.5 55.8 55.6 
LO: eo ce 48.9 52.9 Saat 57.0 56.4 
ARS oS. panten ties 49.7 Lys} 57.0 58.2 57.3 
SO. pe wee ae od acer Ole, 155 UI 58 .2 59.5 58.4 
S85 teh ¢ ee cine D2 ah 56.3 59.5 61.0 60.4 
OO Ae os 54.7 O16 62.3 63.0 62.7 
OD) ee Aae ace: BYE tis 64.2 66.7 67.5 69.0 
No. of Cases 662 537 529 399 228 
aN oe) Ni NS) i) 

1 H+ [nr 1H H- 

Median re 8 &S = & 

0 me a ~ a 

AE 3 ty ee ne 4.5 4.4 4.9 4.7 4.3 
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STRENGTH OF THE Hanp 
DYNAMOMETER TEST 


Strength of the hand was measured with a Smedley dynamometer, read- 
ing kilograms. The divisions on the scale were large enough to allow 
readings of half kilograms. 

The experimenter instructed the child as follows: “This instrument is 
to measure how strong your hand is. I will show you how it works. I 
take it in my hand this way [holding it down at the side] and then squeeze 
just as hard as I can. The harder I squeeze, the farther these pointers 
move on the scale, and one of them stays in place when I let go to show . 
how hard I have squeezed. [Illustrates.]} Now hold out your hand and 
let me see how big it is. [Adjusts the instrument to the size of the child’s 


TABLE 10— VITAL CAPACITY IN CUBIC CENTIMETERS 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
OMe ee De 1656 1940 PPA 2536 2744 
NOIRE = 1831 2071 2395 2702 2893 
YE ok 5 — ee cana 1933 2165 2514 2826 3002 
DAO 1 kee eee ae 2019 2243 2623 2913 3073 
DAS oh eae tere 2072 2312 2706 3001 3143 
SOMME so ee es 2127 2380 2789 3103 3219 
SO: care ey St us 2180 2465 2871 3204 3319 
A) as ee he 8s 2233 2007 2953 3279 3417 
AD Mas el. ai 2284 2639 3038 8355 3503 
OO DeaReectusen Swe 2336 2712 3128 3433 3589 
‘01 a. Gee ce 2393 2785 8213 3514 3671 
GO epee eo 2454 2856 3281 3597 3753 
GOMENE ate 4 oo 2526 2928 3348 3668 3848 
TOMerers se ic 2600 2999 3421 3739 3963 
hs. 6 ae 2686 3094 3520 3817 4062 
SO ere Lal as PACE 3188 3625 3931 4153 
SO w ace cavk se a 2894 3303 3765 4062 4268 
OO Ra eisiatint ses 38052 3439 3948 4221 4413 
OO MEMES: a. ase 3376 3699 4171 4392 4617 
No. of Cases . . 826 671 599 377 310 

ow 30 

os wo ea oo © 

+ He H Hf He 

| BS & : : 83 
Median J a S i ar 
(8) el | es ee Poets 307 391 407 408 460 

Be a a ag a a een A 
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hand.| Now you take it. Hold it down at your side, and see how hard 
you can squeeze.” 

The experimenter watched the child closely, and if he saw him pushing 
against his side with the instrument, he warned him not to do so again 
and discarded that reading. The hands were tested alternately, three 
times each, and the best reading for each hand recorded. 

The results are presented in the form of five-percentile scales for boys 
and girls separately, and for the right and left hand in each case (Tables 
12 and 13). In taking the average percentile rank for the individual, this 
test is used as one of the seven measures. Its close relation to mere size 
_ and the comparatively small element of skill involved in it made us feel 
that it. deserves no more weight than this in the scale of physical abilities. 


TABLE 11 — VITAL CAPACITY IN CUBIC CENTIMETERS 


Girls 
PERCENTILES 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. 18 yrs. 
i) a er 1401 1715 1778 1836 1742 
10. Yarecca ean 1589 1837 1915 1940 1916 
15 ee Ae oe 1721 1909 | 2017 2042 2029 
Ps a 1818 1980 2074 2140 2106 
7) 1863 2030 2130 2220 2182 
Ce | 2 ae 1909 2072 2186 2971 2246 
ae ee ae a 1955 2114 2239 2323 2305 
AD Bee Ae 2001 2157 2290 2374 2365 
rene) ee ee 2047 2199 2341 2424 2420 
0) Kea ar 2093 2255 2392 2473 2469 
65, Sie as 2140 2312 2443 2521 2518 
GO: Bae is ee: 2186 2369 2494 2569 2567 
Cy OR. foe 2237 2429 | 2544 2624 2620 
(Oo a 2290 2493 | 2595 2691 2682 
(ia a eee eee 2343 2557 2664 2758 2744 
i, yee 2396 2624 2736 2839 2807 
3 ae 2489 2698 } 2818 2881 2890 
UN et ae 2584 2773 | 2946 3061 2973 
See i areas 2749 2960 3126 3114 3161 
No. of Gases. . 642. | 523 466 334 191 
oo Our bo ww oO 
+ te ar + I+ 
Median wo - a % SS 
ry as rg a) a" 
CO: 2ae 8 ee 240 264 267 269 281 
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In order to include both right- and left-hand measurements, the value 
used is the median between the percentile rank of the right hand and 
that of the left. Thus an individual whose rank was forty for the right 
hand and sixty for the left would have this test represented by a value 
of fifty in the average scale. 


STEADINESS OF THE HAND 


(1) 
Steadiness of the hand was measured with the steadiness test described 
in Whipple’s Manual (Test 13). The instrument is a metal plate set in 


TABLE 12 —STRENGTH OF THE HAND IN KILOGRAMS 


Boys 
Riaut Hanp Lerr Hanp 
PERCEN- = ¥ PERCEN- 
TILES 14 15 16 17 18 TILES 14 15 16 17 18 
yrs. yrs. yrs yrs yrs. yrs yrs. yrs yrs yrs 
y . ie Ae |) PAL Se |) Abie i SUL ey Bees 5 lO) || PO). | 2B 8h |) ABE) SH) 
10m US) 4E | PR) ss I] Pe PP |) GMECO Wiss ak | ale) SEO 22 Ro e2529) S14 e346 
is) QO 24a 1 e29r4 36a s) 40, ODN Se PAO SO) |) PBF || A TF |) 333.25 | alo Y 
20m EO 2588") 8058) |e382l | 4114 20 PANO |) PAE FO PA nN PA ay hats} 
Zour 22NS NW 2ORS |G3 129) (8925: 42500) 25 22.0 | 25.6 | 30.3 | 36.6 | 39.0 
DOME IECOnD ule dadieleoomse a4 0n 70) 4on0nie oO: PPT rey PA a6 || Bil aad VE) || ADAG 
SOME eZee Zorn inode mea le || 4420 eShe 12355 || 274018273) | S876 sve 
40. 24.9 |.29.2 | 35.3 | 42:4 | 44.9) 40. . | 24.1 | 28.4 | 33.4 | 39.5 | 42.4 
A5nee |e2Deo 122909" | 86.2) 4353 | 4526 145 24:7 | 29.2 | 34.9 | 40°74 | 43°53 
50. 265 | eSORST todo 44a || 46.27) 50 Pi) POOL) || oteas |p Zab 28 || 228 8 
IE ZORS || O2mlaicono Foe | 46-98 "oon 2 DORON oleOM| BOLO) A 2e4 aon, 
COME RON TOGhONROONIE4ORON | 4GcomLO0l. D26no} | O20) 1937.0) | 4352 4536 
SOME e2Se2n top eOr 4 OnOne4A (23548. 85 65 Did | 3320 |88.L | 4471 | 4653 
TOO a eS Onz let ae leies. 6) 490708 DSA O S| ESOR4 45M 272k 
HS, 5 || GOR Wy Sih Ae UO) ay Nel sO) I eden & 29.0 | 35.7 | 40.8 | 46.4 | 48.1 
Solon ROOR ON onon | mole ol. Om SOk. SOLON S6nO 42538 Ae 49E2 
SES RON 4 aoe AONOn | koze2e) Ooh. 2all| Son. SIP Za osas esa 4 Oe aloOes 
ON) nen ed 40n |) 4399 04 OFZ 85420) | Sosa GOR. 32.9 | 40.4 | 46.3 | 50.7 | 52.0 
ON OSM NEON mO2eOt mood oh os .0 | 95 36.5 | 42.6 | 48.2 | 58.4 | 54.6 
No. of No. of 
Cases | 838 587 609 455 324 Cases | 839 590 610 454 331 
SS Eee es ares aes 
jt oo oo an to oo oS oo nS oo 
+ ie H- I+ I+ H Hr H+ H- H+ 
Median = cS x x || Median) & ee iN tS RS 
0 a ~ ~ 0 0 a S AS a 
Orn oles Ah 6.0 one AC eine KA) SO Dial 4.8 4.9 4.6 
ne 
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a frame which supports it at an angle of 45° to the surface of the table. 
The plate contains nine round holes, arranged in two rows—four in the 
upper row and five in the lower row. The holes decrease in size from the 
left-hand one in the upper row, which is a half inch in diameter, to the 
right-hand one in the lower row, which is seven sixty-fourths of an inch. 
The instrument has a binding post which is attached to a battery of 
three dry cells. The battery is attached at its other pole to one binding 
post of a telegraph sounder. To the other post of the sounder is attached 
a flexible wire, which leads to a metal pencil having a wooden holder. 


TABLE 13—STRENGTH OF THE HAND IN KILOGRAMS 


Girls 
| 
Ricut Hanp \ Lerr Hanp 
PERcEN- ] PERCEN- 
TILES 14 15 | 16 17 18 TILES 14 15 16 17 18 
yrs. yrs yrs. yrs yrs yrs yrs. yrs yrs yrs 
5 LORS A el OAM 2ZORG Neon Meese jae L5t5 L791 1924 20577) 2000 
10 ihe. 8) | Pal oey || BRST || Geb sy || HE Gal | iO - 122) SEGA 2029 F E22zSai e220 
1S (QRS n 22a lel ohe TelOnS Me cOROmmllome 1836.) 2028 | 2028 |. 23r45) 2302 
20 ODN | ORS || OHOOF WA re |) Xe! |) Baty 1QRS P27 AeQ2e Sees conlae tao 
25 QORSa 2ARo Ne ORO Mee ies 2 ce OmezOme 2050) P22FO 23s 2 Elo lee 2onO) 
30 DIEAM ALON Poel ecorOlleatcomtnoOme 2ORY eon s|e2oad Ulead Alcons 
35 Q2NOM 254) 2Or4ae28n5 alee OM some DLS 2st Het ecOsal Gell 
40 22 all 2Os0) | 270 Nee nO me 2scon 40m 21.8 | 24:2 |°24.8 | 27.0 | 26.8 
AA e2or Onl 2OHOn 2 moe ORA a ZOKU a Qe 2408 (2be4 ie ow oie 
SOM el Zar ) Sil 28 at 29 290 29eGm 50 ZoOLO MN 20.4) 18200) woo aipcond 
55 UY | See we | Pei 0f || aides || Bh) ji Gin 5 23.165 82000] P2680 Hl eekesnl eee 
60 25-4 28h8: Zora eSORSa) SOnva Gone DATS A265 tot W e293 ao 
65 26:0 | 28.9 |F2957 | 31h |) SFA SEGhr 24.9 |*271 VOShl 1°29: 8490.8 
70 261052970 |Po0kar|) olson s2eOntaiOme 2OLO! | WIeSs| Lose oO eta SOLs 
75 2020" | BOs O0R9) lNeaso Nt oacou ome 26%2 | 284 12925 |) 3120) 30.9 
SOM | 2oron| SOLS) |voleGaltasvo soo. Om SOnE 26-9 7/2981 1 OFS Iz oleGr 
Sue eDOee | ole2n|| Garon soto GOnOm I iSome 2129 |) F 2998 || SlaZaes2eomlae4: 
OOP oOak W3225)) Boers eoOeoEsosoaOOmes 29.0 | 3024 9/321 | 83a) S3e8 
Oe ole Gn cosa obs OOM mosn alto ome 8025 | 8228 83065) Sbeem sono 
No. of No. of 
Cases} 656 | 455 | 493 366 | 206 Cases | 657 | 455 | 496 367 205 
wo - Re) oy ° rs =) Ne) a 
He fee ah BE oe ih eH) eR fe | we Toe 
Median| & i i i ' | Median| = = = e we 
| Pty bo sto ~ ~ ~ = aS 
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The metal pencil is about the size and shape of an ordinary lead pencil 
except that the metal rod projects about two inches beyond the wooden 
holder. 

The child was so placed with reference to the table that his elbow was 
on a level with its surface, and at such a distance from the instrument that 
when the pointer was held just inside one of the holes the elbow was as 
far forward as the front surface of the body. The adjustments of height 
were made by means of a wooden platform large enough to hold the chair 
on which the child sat, and a series of wooden frames, each about an inch 
thick which could be placed under it. The shorter the child, the more 


TABLE 14—STEADINESS OF THE HAND IN HOLES AND CONTACTS 


Boys 
Riaut Hanp 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
mee oes ko 10 3} ITI-10 III- 4 TV-10 V-12 
OMEN ies a es III-10 Ill- 3 IV-10 IV- 6 V- 9 
Ua es Wey Peat: Oe ds III- 7 IV-11 IV- 7 V-10 V- 6 
740 os ee oe IIl- 4 IV- 9 IV- 2 \- 7 VI-12 
PAD). te it Oe a Ill- 1 IV- 7 V-11 VI-12 VI -9 
tien Aenea ae IV-12 Iv- 5 V- 9 VI-11 VI- 7 
isp ly eae Seen IV-10 IV- 3 V- 6 VI-10 VI- 5 
A Se Teiys es IV- 8 Iv- 1 VI-12 VI-8 VII-11 
ADA Enea s IV- 6 V-12 VI-11 VI- 7 VII-10 
DOWN ees eh ec IV- 4 V- 9 VI- 9 VI- 4 VII- 9 
OMS ited ciate, fal: IV- 3 V- 6 VI- 8 VII-11 VII- 7 
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Come rs IV- 0 V- 0 VI-1 VII- 8 VII- 0 
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DM craahe-as Vy- 5 VI -6 VII- 8 VII- 0 VIII- 9 
SOM re or V- 2 VI- 2 VII- 6 VIITI-11 VIII- 7 
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frames were needed under the platform. The same device was used to 
adjust the height of the child to the tapping board and to the card- 
sorting box. 

When the child was correctly placed, the experimenter proceeded as 
follows: ‘This is an instrument to measure the steadiness of your hand. 
When I put this metal pencil into one of these holes and hold it still 
[illustrates], nothing happens; but as soon as my hand moves a little and 
makes the pencil touch the side of the hole, it causes that click [illustrates]. 
I want you to put the pencil straight into the middle of this hole [pointing 
to the fourth one—the smallest in the top row] and see how still you can 
hold it—how few clicks you can make. Now try it to let me see if you 
hold the pencil properly. [Corrects any errors of position.] Now that is 


TABLE 14—Continued 


RiegHr Hanp 


PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
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S0SAt vedo III-11 Ill- 5 III- 6 IV- 8 V-11 
Oia. Wlecs cone ee Tit 9 iit-<3 IV-12 IV- 6 V-10 
6) a we OE iit 3 III- 0 IV-10 V-12 VaR 
Fe dee ek III- 6 IV-11 Iv- 9 V-10 V- 6 
dOtAT ee te 1.4 IV- 9 iy. v- 9 VI-12 
ACTA CS ee A} eee, Ive x IV- 6 a VI-10 
50 mee ie eae Tit IV- 6 IvV- 0 VI-12 VI- 9 
BSA? oe IV-12 14 V-11 VI-11 VI-7% 
60 ALP oe IV- 9 IV-2 vV- 9 VI- 9 VI- 6 
05 ASE el Oe IV- 7 IV- 0 Ve % VEss VII-12 
TOMAS Gs, hes IV- 5 V-11 VI-12 VI- 6 VII-10 
(ine eae © Ives V- 6 VI-10 VI- 0 VII- 8 
SOV Sa Ive 1 Wg VI- 7 VII-10 VII- 6 
85. ie eee. SAIVL0 VI- 9 VI- 4 VII- 8 VII- 1 
O0ixe a ety, Be a eer) Viese Vis Vis 3 VIII- 8 
GR hds oti VI- 8 VII-.4 VIII- 9 VILi-3 VIII- 5 

No. of Cases . . 829 652 616 464 334 

= 2 2 : 

is a ° '<) ay 

Medians arene i = A i a 

8 3 3 & = 

ro ~ se < 

a oe 2 14.5 14.0 


THE SCALE OF PHYSICAL MEASUREMENTS 45 


right. I will tell you when to put the pencil in, and when to take it out, 
and don’t mind the first few clicks when you put it in. They don’t count, 
anyway.”’ 

The stop watch was started as the pencil was placed in the hole, but 
contacts were not counted during the first three seconds. Contacts were 
counted for fifteen seconds, making eighteen in all in which the pencil 
was held in each hole. The point arbitrarily selected as the limit of the 
child’s capacity was the smallest hole in which not more than twelve 
contacts were made during the fifteen seconds. 

It was necessary for the experimenter to watch the child very carefully 


TABLE 15—STEADINESS OF THE HAND IN HOLES AND CONTACTS 


Girls 
Riaur Hanp 
P®RCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
i a ee ee cee ITI-11 IIl- 3 IV-12 IV-10 IV- 7 
Orca yee ec Ill- 7 IV-10 IV- 8 IV- 7 IV- 0 
eS aay ee eee IIl- 3 IV- 8 IV- 4 V-12 V- 9 
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PADS hae, ce Oar IV-10 IV- 3 V-11 V- 8 VI-11 
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SOMOIRE tLem ite th <i we IV- 6 V-10 V- 7 VI-11 VI- 8 
Aa me ee! seus IV- 4 V-7 V- 6 VI-10 VI- 6 
A OREM. ak ct curs IV- 2 V- 4 VI-12 VI-8 VI- 3 
OOM ee Sees IV- 0 V- 2 VI-10 VI- 7 VII-11 
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Oem take Neos a= V- 3 VI- 2 VII-11 VII- 7 VII- 2 
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SOME Sean ohare es VI- 9 VII- 6 VII- 6 VITI-11 VIII- 8 
hoy Oa Tor VI- 5 VII- 1 VITI-10 VIII- 8 VIII- 6 
CV 3a aaa eee VI- 1 VIII- 8 VIII- 6 VIII- 4 IX-11 
ie ee = VII- 6 VIII- 1 IX- 9 IxX- 8 IX- 7 
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er 2 e eS = 
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during this test, since many errors were possible. Often, in spite of the 
preliminary warning, the pencil was put into the hole at an angle instead 
of perpendicularly to the surface and had to be straightened before the 
test could proceed. Sometimes it was withdrawn from the hole and held 
just barely in front of it instead of inside. Sometimes it was held against 
the side of the hole, thus causing a continuous contact but only one sound. 
The same result could be accomplished by thrusting the pencil very far 
into the hole until it touched the back of the instrument. Each experi- 
menter was trained to watch the child’s hand continuously during the 
fifteen seconds of the test, except for the necessary glances at the stop 
watch. If any of these errors occurred, the test was stopped, the error 
pointed out, and the same hole tried again later. 


TABLE 15—Continued 


Lert Hanp 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
OR caer cee II- 8 III-11 III-11 ITI-10 III- 7 
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SE A, > EE ee IIl- 6 TV-10 IV- 9 IV- 7 IV- 6 
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re ir H- H ve 
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The experimenter began each time with the fourth hole in the top row, 
using the child’s right hand, and followed with a test of the left hand in 
the same hole. The hands were alternated throughout the test, and the 
instrument moved back and forth along the table to bring the required 
hole opposite the hand to be tested. If more than twelve contacts were 
made in the fourth hole, the next trial was given in the third hole, a 
larger one. If the number of contacts made was less than thirteen but 
more than three, the next trial was given in the fifth hole, a smaller one. 
If the number of contacts was three or less, the fifth hole was omitted, 
and the next trial given in the sixth. The object of omitting a hole in 
case the number of contacts was very small was to equalize the fatigue 
effects. If there was a sudden jump in the number of contacts made, or 
some disturbance occurred which affected a given test, the same hole was 
tried more than once. If everything went smoothly and the progression 
from hole to hole was normal, each hole was tried but once with each hand. 

The chief source of error in this piece of apparatus is that very light 
touches are sometimes not registered, either because one of the metal 
surfaces has become tarnished or because the batteries have begun to 
weaken. The inner surfaces of the holes and the metal pencil should be 
kept polished, and the batteries should be renewed every few months. 
The test cannot be regarded as a very satisfactory one from a scientific 
standpoint, because the possibilities of error, both in giving the test and 
in recording the results, are obviously many. 

The results were recorded in terms of the smallest hole reached with 
each hand in which the number of contacts was twelve or less, and the 
number of contacts in that hole. In figuring percentiles in this test, the 
holes were taken in order, and the number of contacts from twelve down 
to and including zero considered as thirteen steps within each hole. In 
actual distribution, it was found that in each case, contacts were bunched 
in the upper half (6 to 12). The reason for the larger number of records 
with contacts from 6 to 12 seems to be that the very fact of making 
several contacts tended to increase the tremor of the hand so much that 
more than 5 were apt to occur. 

The results are presented in the form of a five-percentile scale, for boys 
and girls separately, and for right and left hand separately (Tables 14 
and 15). In averaging the percentile ranks for the individual, this test 
has been used as one of seven measures. If its scientific accuracy were 
greater, we might have felt that it deserved greater weight in the scale. 
In order to take account of both right- and left-hand measurements, the 
value used is the median between the percentile rank for the right hand 
and that for the left hand. 
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Rapipiry or MovEMENT OF THE HAND 
TAPPING TEST (1) 

The instrument used in measuring the rapidity of the hand in tapping 
was the tapping board described in Whipple’s Manual (Test 10), used 
with an electric enumerator and a stop watch. The electric enumerator 
has frequently been criticized as inaccurate in recording contacts in tap- 
ping. Doubtless the individual instruments differ in reliability. We found 
ours accurate for any rate of speed which obtained in this form of test. 


TABLE 16— RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF 
TAPS — 30-SECOND PERIOD 


Boys 
Ricut Hanp Lert Hanp 

PERCEN- PERCEN- 
TILES 14 15 16 17 18 TILES 14 15 16 17 18 
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In giving the test, the child was adjusted with reference to the tapping 
board at such a height that when sitting up straight in his chair, his fore- 
arm rested easily on the tapping board. (For method of adjusting height, 
see Steadiness Test.) 

The experimenter then explained the test as follows: “I want you to 
rest your arm on the board this way [does it] so that it touches the board 
all the way from the elbow to the wrist, and then see how fast you can 
tap with this instrument on this plate—this way, just moving your hand 
from the wrist [does it]. Do you see that pointer move once every time 


TABLE 17— RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF 
TAPS — 60-SECOND PERIOD 


Boys 
Ricut Hanp | Lerr Hanp 
PERCEN- PPRCEN- a 
TILES 14 15 16 17 18 TILES 14 15 16 17 18 
yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. 
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that pencil touches the plate, so that by watching it, I can tell how fast 
you are tapping? Be sure not to lift your wrist from the board while you 
are tapping. Now you try it [the child is allowed to tap a very few seconds, 
and the method criticized if wrong]. Now hold your hand all ready, and 
the instant I say ‘now,’ begin to tap, and tap just as fast as you possibly 
can until I tell you to stop.” 

The experimenter then took the reading of the dial, placed the stop 
watch in his right hand, and gave the signal to start. He started 
the watch when the child’s hand moved down for the first tap, and then 


TABLE 18— RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF 
TAPS — 30-SECOND PERIOD 


Girls 
Ricut Hanp Lert Hanp 

Percen- PERCEN- 
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took the readings of the dial when the second hand passed the 15-, 30-, 
45-, and 60-second marks. 

This method of taking readings is undoubtedly open to criticism. To 
read one moving point by another is a difficult and uncertain operation. 
None of the experimenters was allowed to give the test until he had had 
a period of practice, and had tested his ability by taking readings simul- 
taneously with a skilled person. Because of these sources of error, small 
differences between one record and another cannot be considered signifi- 
cant, but large differences certainly can be so considered. 


TABLE 19— RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF 
TAPS — 60-SECOND PERIOD 


Girls 
Ricut Hanp Lert Hanp 
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The number of taps for each quarter of a minute was obtained by 
subtracting each reading of the dial from the following one. The number 
of taps for the first and second half minutes, and for the whole minute 
were then added up. 

In the first formulation of results (3, p. 76) an index of fatigue was 
calculated by finding out in each case what percentage of the number of 
taps in the first fifteen seconds had been lost in the last fifteen seconds. 
The justice of considering the value as an indication of fatigue depends 
upon whether or not the individual being tested was putting forth his 
best effort throughout the test. It is obviously impossible to be sure of 
this in any case. The instructions were given in a way to call out a maxi- 
mum effort for speed, but of course not every child responded. There are 
even a few negative indices in the series. Since further study of the re- 
sults of this test, made since the publication of the monograph, tend to 
show that children of superior mental ability on the whole show most 
fatigue measured by this method, we are forced to the conclusion that 
what we are obtaining is not a real measure of fatigue, but rather a measure 
of the degree of initial effort. If this is true, to rate a child low on a high 
“index of fatigue’? would be a real injustice, since it would be penalizing 
him for making a great effort to carry out the instructions of the test 
exactly. In making up our scale, therefore, index of fatigue was not em- 
ployed as one of the measures. However, by using the measure both for 
the 30- and for the 60-second intervals, a positive value is given in the 
scale both for a high initial effort and for ability to maintain speed. 

The results are presented in terms of five-percentile summaries for boys 
and girls separately, including for each sex the scale for 30 seconds, 
tapping, right and left hand, and for 60 seconds, tapping, right and 
left hand (Tables 16, 17, 18, and 19). In taking the average of percentile 
ranks for the individual, this test is represented by two measures. The 
degree of accuracy in giving the test and the importance of speed as an 
element in physical skill seemed to warrant this much weight. One measure 
represents the right hand, and one the left. For each hand, the measure used 
is the median between the percentile rank for the number of taps in 30 
seconds and that for the number of taps in 60 seconds. Thus both the 
initial speed and the endurance of each hand is taken into consideration. 


CARD-SORTING 


The card-sorting test was performed with the Jastrow card-sorting box: a 
black box, with four compartments, each marked with a circle of color about 
u centimeter in diameter—blue, green, yellow, and red. The colors used 
were the pure colors of the Hering papers. A pack of forty-eight cards, each 
marked with a corresponding circle of color, four of each kind, so arranged 
that no two cards of the same color followed one another so that there were 
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uo rhythms of sequence, was sorted into the four compartments. For the 
purpose of calculating accuracy, fifty cards would have been better than 
forty-eight. We used the apparatus as it was furnished by the dealers. 

In giving the test, the height of the child was adjusted to the box so 
that his hands, held in the usual position for sorting, came a little above 
the surface of the box. Height was adjusted by allowing the child to 
stand on a platform of the required height (see Steadiness Test). The 
child was placed directly in front of the box and close to it so that a mini- 
mum of reaching was involved in the process of sorting. 

The instructions were given as follows: “ You see this black box, with 


TABLE 20— CARD-SORTING 


Boys 
TIME 1N SECONDS InpDEXx IN SECONDS 

PERCEN- PERCEN- 
as 14 15 16 17 18 ues 14 15 16 17 18 
yrs. yrs. yrs. yrs. yrs. yrs yrs yrs. yrs. yrs. 
5 C2) | St | Bet | eke || GRE 5 GorOR | PSSa ie rooeO) moe .On | noon: 
10 58.4 | 53.8 | 50.3 | 48.8 | 48.4 | 10 60.9 | 55.2 | 52.5 | 49.6 | 50.1 
15 55.7 | 51.9 | 48.4 | 47.0 | 46.1 -|-15 58.1 | 53.3 | 50.0 | 48.0 | 47.8 
20 54.1 | 50.0 | 46.7 | 45.1 | 44.5 | 20 55.7 | 51.5 | 48.0 | 46.4 | 45.5 
25 52.6 | 48.8 | 45.0 | 44.2 | 43.5 || 25 54.2 | 49.9 | 46.0 | 44.9 | 44.3 
30 OLe2) | 47.6 4401 | 43.3 | 42.5 | 80. . | 52.9 | 48.8 | 44.7 | 44°93 3 43.3 
35 AQ9) AGHA 4322 174273 | 41°61 35 2. | 51-7 | 47.7 | 43.9 143.0) || 42.1 
40 48.8 | 45.3 | 42.3 | 41.4 | 40.6 | 40 . . | 50.5 | 46.5 | 48.1 | 42.0 | 41.3 
45 Aaa e one les AOE oe OO allio ee e40n4) l4ouae lea oesn ee ON) 4023 
50 AGu(a 843-4 94005) 89.7 | 39.0) 50) 2 48.2 | 44.4 | 41.5 | 40.1 | 39.5 
55 45.6 | 42.6 | 39.7 | 38.9 | 38.2 | 55 . 47.0 | 43.4 | 40.7 | 39.3 | 38.7 
60 AA™O P4127 138.9) | 388.2) || 387.5: || 60! 45.9 | 42.5 | 39.8 | 38.6 | 37.9 
65 43 0¢ || AOS |) BS |) Ses | eidere |) ad a 44.6 | 41.5 | 38.7 | 37.8 | 37.2 
70 42.7 | 39.9 | 37.3 | 36.8 | 36.0 | 70 . 43.6 | 40.5 | 87.6 | 37.0} 36.4 
75 Al,8 | 38.8 | 36.5 | 36.0 | 35.2] 75 . 426-1 39.4 1486.5 1936.3) | 301.6 
80 AQESENO On |EOON | \ROOROn| Oe. LnleoO)ee 41.6 | 38.2 | 35.5 | 35.5 | 34.8 
85 39.7 | 36.5 | 34.7 | 34.0 | 32.8 | 85. 405: | 37.0) | 34.1) 3475) | 32.6 
90 BY 0 |) S54) 1) BPA) |) BYE | eHe@ 1) Ore Sisi 7h ets) || SPAEG |) owiehe! 
95 Bi 7 || G2 |] BOD) || GR al axes |) ay BOMZ Pl EooeOnieo led aol LE oO ne 

No. of No. of 
Cases} 857 | 679 | 622 | 470 | 304 Cases} 828 | 663 | 622 | 466 | 350 
S05 | 8 | 3) 8 see aces 
re te He te i H- I+ + H+ He 
Median| & | & | & | & | &B | Median] 8 | B}| RP] RI] B 
ah |) Teh Bok ee as ae aero aoa 
Q 5.4 5.0 4.3 4.1 4.2 iQ 5.8 Ono 4.8 AL 3) Als 


54 AN EXPERIMENTAL STUDY OF CHILDREN 


the four parts, each one marked with a color. Tell me what color this is, 
and this one. Yes. Now each of these cards is marked with a circle of 
one of these colors [showing him several]. What I want you to do is to 
drop each card into the part of the box marked with its own color, and 
see how fast you can do it. You are right-handed, are you not? Then 
take the pack of cards in your left hand, turned face down, and hold 
them that way until I tell you to begin. If you should make a mistake 
and drop a card into the wrong division, don’t stop to try to change or 
correct it, because that would take too much time. Just go right on, 


TABLE 21— CARD-SORTING 


Girls 
TIME IN SECONDS INDEX IN SECONDS 

PERCEN- PERCEN- : 
TILES 14 15 16 17 18 TILES 14 15 16 17 18 

yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. 
5 95-9) 5120 | 47.2 47.4 | 46.8 5 2 . | 9728. ]°538-9 | 48.8) (49533) 487 
10% 52.6 | 48.5 | 44.5 | 44.3 | 44.2 1 10. . | 58.8 | 49.9 | 45.9 | 45.9 | 45.0 
15 50.0 | 46.7 | 43.3 | 42.9 | 42.9 | 15 51.7 | 48.0 | 43.8 | 44.1 | 43.6 
20m 48.7 | 45.0 | 42.2 | 41.5 | 41.5 | 20 49.8 | 46.1 | 43.1 | 42.6 | 42.3 
DAS 47.4 | 44.0 | 41.1 | 40.1 | 40.2 | 25. 48.6 | 44.7 | 42.3 | 41.3 | 40.9 
30. 46.2 | 43.1 | 40.0 | 39.5 | 39.4 | 30 . 47.4 | 43.7 | 41.5 | 40.0 | 39.8 
35 45.0 | 42.2 | 39.4 | 38.8 | 38.6 || 35 46.2 | 42.8 | 40.6 | 39.4 | 39.1 
40 44.3 | 41.3 | 38.8 | 38.1 | 37.9 | 40 45.0 | 41.9 | 39.8 | 38.7 | 38.3 
45 43.5 | 40.4 | 88.2 | 37.4 | 37.1 }-45 44.3 | 41.0 | 39.1 | 38.0 | 37.5 
50 42.8 | 39.5 | 37.5 | 36.7 | 36.4 | 50 43.5 | 40.1 | 38.4 | 37.4 | 36.8 
Sous 42.0 | 38.8 | 36.9 | 36.1 | 35.6 | 55 . 42.7 | 39.3 | 37.7 | 36.7 | 36.0 
60 . 41.3 | 38.1 | 36:3 | 35.4 | 34.851 60 42.0 | 38.5 | 37.2 | 36.0 | 35.3 
65. 40.5. | 87.27). 35:7 | 3407 || 84. 1465 = ALD [S727 ("36267 | S5e8r- S44 
70. 39.6 | 36.5 | 35.1 3e9) |eSace |] €0nK 40.4 | 36.9 | 36.0 | 34.6 | 33.6 
Ole 3826) | f0n cs |Oke2) NSse2n Saou ome 39:4 | 36.1 | 35:3 | S327 | 3209 
80. 3716 | 34.8 | 33.2) | 32242) 31.83) 80) 2 38.2 | 35.3 | 34.5 | 32.9 | 32.0 
85 . 36.169) (380093222) WSlne |-ol, Lehoeoe 34.0) 8420) 1033 60 S2.0n Slee 
90 . 30-0 | 82:2°)°31.2 | 380.9 | 30:37] 90 - 39.9 | 32.5 | 32.4 | 31.2 | 30.4 
95 . Bde SOLON SOK: HESOL2 4 SSeOn cos = S3e0 gol Onles0ee2) S0son) 2eet 
No. of No. Gf 
Cases} 659 532 523 394 256 Cases} 650 532 523 394 242 

rc gs oo (oe) ou) nN rs ; oo oo = 

0 on on ~I ms c ' ' ; c 

H+ 1 He 1 ine H I tt te i 
Median} 8 | & | S | 8 | & [Median] & | & | B |] & | & 

~ ae a ~ ty by ry ae an) 
Wy el che! 4.2 3.5 3.5 Geo. AA) Se 4.6 4.3 3.5) Shh 4.0 
a eee ee ee a 
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or 


and see how fast you can get it done. When I say ‘now,’ turn the whole 
pack over and begin dropping them in just as fast as you ean.” 

The experimenter started the watch after the pack had been turned 
over, when the child took hold of the first card, and stopped it as he 
dropped in the last one. The time in seconds and the number and nature 
of the errors were recorded. 

The test is undoubtedly a good one as a simple measure of an eye-hand 
coordination. The only doubt to be thrown upon it is that it may be 
modified by defects of color vision. Extreme cases of color blindness are 
easily detected by the number and nature of the errors, if not by difficulty 
in naming the colors. Results of color-blind children are of course ex- 
cluded. The question is whether lesser defects of color vision might cause 


TABLE 22— PHYSICAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 


Boys 

PERCENTILES 14 yrs 15 yrs 16 yrs 17 yrs 18 yrs 
a okt aU eee GP) A 21.8 USIP 24.0 26.1 
i eer: oc, 27.4 27.0 DS ai, 30.3 S280 
te A ap 5y erate 31.6 Sled 30.0 34.3 37.7 
2) ae ran even vhs ODE dL ati A 36.9 Bie 40.8 
OM MEO sk oo sua 0 as 38.2 38.2 39.7 39.9 42.8 
SOM mes ens, is 40.1 41.0 42.3 42 2 44.8 
OMT Gre ie 43.5 43.4 44.6 44.6 47.0 
AQMeec ree olen LI 46.1 45.8 47.0 46.8 49.3 
Ad erat sys rs) 48.5 48.1 49.7 49.0 51.4 
Um me aces kee: ORG 50.4 52.6 ole2 53.0 
DOM saach Tei we re done BO 55.6 53.6 55.4 
GORA en eee x 55.8 54.9 HSne 55.8 58.1 
(Has Se yt eo eee 58.5 BY/ ati 60.7 58.0 60.7 
TAU) cia lilt 61.2 60.1 63.4 60.1 62.8 
Ue eeT (uray 6a 8 63.9 63.5 66.1 63.6 64.0 
0-6 6 Oe ee 67.4 67.9 69.5 67.0 67.4 
Cie Sots Shei eee is 72.6 73.0 70.5 69.8 
SOW ees tt 75.0 77.6 76.9 75.4 74.0 
ST 5) Nog ath Mert 79.9 83.3 82,5 79.2 78.7 
No. of Cases . . 868 683 628 484 356 

ON (oui oO on or 

(=) oO iw) es oo 

4 aS or) i) oo 

+ H+ H+ H+ H+ 

Medians. cm. 2 ee S ZB By 

rg ~ ~ 0 ~ 

CM ec i. 12.9 12.7 See 11.9 thea 
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a lengthening of the time without becoming evident in the kind of errors. 
Since the colors were all as pure and as saturated as paper can be made, 
it is improbable that a lengthened time of perception is an appreciable 
factor in the result. 

The time was recorded in seconds and the accuracy in percentages. 
These two measures were then combined into an index by dividing the 
time by the accuracy, giving an estimated time for a perfect performance. 
Since there were rarely more than two errors, the index does not differ 
widely from the time. 

The index, as an estimated time for a perfect performance, has in it 
in this case a source of error. The assumption is, of course, that a child 
who makes errors could have done the sorting without them by taking 
more time. But since the child is usually conscious of his errors and loses 
time by becoming disturbed over them, the very making of the error 
increases the time. The index, therefore, seems to place a double penalty 
on errors. Regarded as an arbitrary way of penalizing records which con- 
tain errors, the index has a meaning. 

The results are presented in the form of a five-percentile scale for boys 
and girls, and for time and index separately (Tables 20 and 21). In taking 
the average percentile rank for the individual, this test is represented by 
two measures of seven. The importance of eye-hand coérdination as an 
element in skill, the accuracy of giving and evaluating the test, and its 
relatively high codrdination with factors of school grade and mental 
ability, seemed to warrant giving it this much weight in the average. 
The percentile rank in time is one measure and that in the index the 
other. Errors, if they occur, are thus taken into consideration without 
penalizing the record unduly. 


THE SCALE OF PHYSICAL SKILL IN TERMS OF AVERAGE PERCENTILE 
RANKS 


Among the measures which we have classed in this study as primarily 
measures of physical powers, all except height and weight contain some 
element of skill. Mere size, while it is an important element in strength, 
cannot be interpreted as skill. On the other hand, the dynamometer test, 
while it is intended as a mere measure of muscular power, really contains 
an element of skill, in that there is a certain knack in handling the dyna- 
mometer correctly and skillfully which is a factor in the outcome. In 
addition to this, strength is in itself an important physical power. The 
vital capacity test, while it is intended as a mere measure of lung capacity, 
proves in the administration of it to contain a decided element of ability 
to follow directions and of skill in motor codrdination. Rate of motion, 
steadiness, and rate of codrdination are obviously skills. Accordingly, in 
combining measures into a single measure of skill, we have used vital 
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capacity, strength of the hand, steadiness of the hand, rate of tapping, 
and card-sorting as the separate measures. 

The method of summing up the separate measures to form a single 
measure has been to average for each individual his percentile ranks in 
the tests enumerated above. Such an average reveals the extent to which 
an individual tends to be uniformly good, uniformly bad, or distributed 
in his abilities. It does not reveal anything about the nature of individual 
variations except to show the tendency toward uniformly good or bad 
results. If, for instance, an individual were so uniformly poor in physical 
skills as to have a percentile rank of five in all his separate measures, his 
average percentile rank for the series would, of course, be five. If, on the 
other hand, he were so uniformly good as to have a percentile rank of 


TABLE 23— PHYSICAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

DEALS ref, le 2235 24.1 24.4 24.5 26.1 
LOD re ree @ Jew 28.9 28.8 29.7 30.4 30.2 
Sy ao eee 32.5 32.8 33.8 35.1 36.6 
20 arts eee san 35.5 35.1 31.0 38.8 40.5 
DOM eres a. 39.1 38.3 41.2 42.1 43.6 
SORT Ps Tek 41.5 41.2 44.0 45.2 46.3 
815) 52 Sea C uae mere 44.9 43.6 46.6 46.9 48.8 
Ai eed 6: ait ai 47.1 46.0 48 .6 47.8 50.7 
CI wae Hp aa NORE 49.4 48 .4 50.6 50.6 52.0 
OO ear peasin sy wien eieieis 51.5 50.9 53.0 53.2 53.3 
Sy. BUS) Sidi S 53.6 3} 3) 55.0 a 7 54.7 
(210) Jee a ee 55.9 Ia) 476 57.7 57.9 57.3 
GOTT ce 5 ens 58.1 58.0 59.9 60.2 60.3 
AON e Clea Cieley aes 60.5 60.3 62.3 62.7 63.2 
MODE: Me ihe: 63.5 63.2 64.9 65.2 65.8 
Oey tae 5 asc eee 66.6 66.2 67.5 68.0 67.9 
Si esmemey ra, inks 69.8 69.6 70.2 71.4 69.9 
OO TSS. 2 ores 73.4 Tesi tl 74.0 Ute) 73.4 
Uisy 2, Vee aeo> Weegee: 79.0 78.5 79.9 79.0 78.4 
No. of Cases 661 533 523 396 245 
¢ : ¢ to w 

He Ke (me H+ ita 

Median# 2). # = Z R ot S 
rd S ni ry 

Ota ee eles ie. : 12.2 12.5 11.9 6) ibe i 
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TABLE 24— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Boys — 14 years 


eee aaa 


Carp-SortTING 

Pen] Ur’ | SuuScmas, | S7#4Pm 8 | Nowa oF Tare a 
ILES a | mt) (EERO. || HE |) LBL 

C.¢€. Ry L. R. L. R30/’|R60’’| L30’’) L60’ Rank 
b5) 1656 | 17.6 | 17.0 II- 8 TI-10 | 143 | 270| 114 | 220] 62.9 | 65.0 | 22.1 
10 1831 | 19.4 | 18.9 | III-10 TI- 5 | 151] 285 | 121} 228) 58.4 | 60.9 | 27.4 
15 1933 | 20.7 | 20.0 | III- 7 II- 1 | 155 | 295) 126 | 235 | 55.7 | 58.1 | 31.6 
20 2019 | 21.9 | 21.0 | III- 4 III-11 | 159 | 303 | 129 | 242} 54.1 | 55.7 | 35.1 
29 20725 22) Sale 22200 eb lee tl III- 9 | 163|308| 132] 248} 52.6 | 54.2 | 38.2 
30 2127 || 23.8 || 22.8 1V-12 III- 7 | 166] 313 | 135 | 254) 51.2 | 52.9 | 40.1 
35 2180 | 24.3 | 23.5 IV-10 III- 6 | 169] 318 | 138] 260} 49.9 | 51.7 | 48.5 
40 2233 | 24.9 | 24.1 IV- 8 IlI- 4 | 171) 322) 140] 264] 48.8 | 50.5 | 46.1 
45 2284 | 25.5 | 24.7 IV- 6 III- 2 | 174] 327 | 143 | 269} 47.7 | 49.4 | 48:5 
50 2336 | 26.1 | 25.3 IV- 4 III- 1 |176| 331 | 145} 273| 46.7 | 48.2 | 50.7 
55 2393 | 26.8 | 25.9 IV- 3 IV-12 | 178 | 336 | 148 | 278] 45.6 | 47.0 | 53.2 
60 2454 | 27.5 | 26.5 IV- 1 IV- 9 | 181 | 340] 150] 282] 44.6 | 45.9 | 55.8 
65 25265 RZ Sm om te tS IV- 0 IV- 7 | 184] 346] 153 | 287| 48.7 | 44.6 | 58.5 
70 2600 | 29.1 | 28.1 V- 9 IV- 5 | 186] 351 | 155} 291] 42.7 | 48.6 | 61.2 
75 2686 | 30.1 | 29.0 V- 5 IV- 3 | 189] 356] 158 | 296| 41.8 | 42.6 | 63.9 
80 PED | S33} || BOLO V-2 IV- 1 | 193 | 363 | 161 | 302] 40.8 | 41.6 | 67.4 
85 2894 | 32.5 | 31.2 VI-11 IV- 0 | 198 | 372| 166) 312] 39.7 | 40.5 | 71.3 
90 3052 | 34.4 | 32.9 VI- 4 V- 7 | 204/383 | 171 | 323) 37.7 | 38.7 | 75-0 
95 3376 | 38.1 | 36.5 | VII- 8 VI- 8 | 214| 399 | 180 | 343| 35.7 | 36.2 | 79.9 


TABLE 25— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 


Boys— 15 years 


pen | Grn | Seuccma® | Stamm gy a |} 
CENT- Aver. 
a CAG, R. L. R. by © R30" |R60” L30’"| L60” aed fee Rank 
5 1940 | 21.7 | 20.7 ITI-10 II- 3 | 148] 283 | 121) 228] 57.4 | 58.7 | 21.8 
10 2071 | 23.5 | 22.5 IIf- 3 | III-11 | 158 | 297 | 128 | 240} 53.8 | 55.2 | 27.0 
15 2165 | 24.7 | 23.6 IV-11 | ILI- 8 | 162) 305] 131 | 247 | 51.9 | 53.3 | 31.7 
20 2243 | 25.8 | 24.7 IV- 9} ITI- 5 | 165) 311| 134 | 254} 50.0 | 51.5 | 35.1 
25 2312 | 26.8 | 25.6 IV- 7 | III- 3 | 168] 317| 138] 260| 48.8 | 49.9 | 38.2 
30 2380 | 27.7 | 26.4 IV- 5] III- 0 |171|322| 141] 265} 47.6 | 48.8 | 41.0 
30 2465 | 28.6 | 27.4 IV- 3] IV-11 | 174} 328] 143] 270} 46.4 | 47.7 | 43.4 
40 2557 | 29.2 | 28.4 IV- 1] IV-9 | 177 | 334] 145] 274] 45.3 | 46.5°| 45.8 
45 2639 | 29.9 | 29.2 V-12 | IV- 7 | 179/339] 148|276| 44.3 | 45.4 | 48.1 
50 2712 | 30.8 | 30.0 V- 9] IV- 6 | 182 | 344] 150| 283] 43.4 | 44.4 | 50.4 
55 2785 | 32.1 | 31.0 V- 6} IV- 4 | 184] 349] 153 | 288} 42.6 | 43.4 | 52.7 
60 2856 | 33.6 | 32.1 V- 3] IV- 2 | 187}354)155|293| 41.7 | 42.5 | 54.9 
65 2928 | 35.0 | 33.3 V- 0} IV-0 | 190} 358 | 157 | 297 | 40.8 | 41.5 | 57.5 
70 2999 | 36.2 | 34.6 VI-10 V-11 | 193 | 364 | 160] 301 | 39.9 | 40.5 | 60.1 
75 3094 | 38.1 | 35.7 VI- 6 V- 6 | 196 | 370 | 163 | 308] 38.8 | 39.4 | 63.5 
80 3188 | 39.6 | 36.9 VI- 2 V- 2 | 200 | 376 | 166 | 314 | 37.6 | 38.2 | 67.9 
85 3303 | 41.2 | 88.4 | VITI-10 | VI- 9 |206|384|170| 320} 36.5 | 37.0 | 72.6 
90 3439 | 43.9 | 40.4 | VII- 2) VI -2 |212| 397) 177/333! 35.4 | 35.8 | 77.6 
95 3699 | 45.9 | 42.6 | VIII- 4 | VIT- 4 | 222] 417|186|351| 32.8 | 33.6 | 83.3 
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TABLE 26— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 


Boys — 16 Years 
aea_a_*aqe®q*q®$®$$a—=»~$~$aXa—X—Oe——eoonanoOQuouauanmaam 


Reem earns jcc RET op | ia ene Sonor 
-ENT- Aver. 
ILES Ti , 
C.C. R. L. R. ais R30’ |R60’’| L30’’| L60’’ a ae he 
5 2217 | 24.8 | 23.3 Ill 4 III-12 | 154 | 295 | 126 | 242] 53.7 | 55.0 | 23.2 
10 2395 | 27.2 | 25.9 IV-10 III-10 | 163 | 307 | 133 | 250} 50.3 | 52.5 | 28.7 
15 2514 | 29.4 | 27.7 IV- 7 III- 8 | 167 | 315 | 187 | 259} 48.4 | 50.0 | 33.3 
20 2623 | 30.8 | 29.1 IV- 2 ILI- 6 | 171 | 323 | 141 | 265] 46.7 | 48.0 | 36.9 
25 2706 | 31.9 | 30.3 V-11 IV-12 | 174 | 329 | 144 | 271] 45.0 | 46.0 | 39.7 
30 2789 || 33.2)| 31.3 V- 9 IV-10 | 177 | 335 | 146 | 276} 44.1 | 44.7 | 42.3 
35 2871 | 34.4 | 32.3 V- 6 IV- 9 | 180 | 841 | 149 | 282] 43.2 | 43.9 | 44.6 
40 2953 | 35.3 | 33.4 VI-12 IV- 8 | 183 | 346 | 152 | 287} 42.3 | 43.1 | 47.0 
45 3038 | 36.2 | 34.9 VI-11 IV- 6 | 185 | 351 | 154 | 292} 41.4 | 42.3 | 49.7 
50 3128 | 37.3 | 35.3 VI- 9 IV- 0 | 188 | 355 | 157 | 297] 40.5 | 41.5 | 52.6 
55 3213 | 38.5 | 36.0 VI-8 V-11 | 190 | 360] 159 | 303] 39.7 | 40.7 | 55.6 
60 3281 | 39.7 | 37.0 VI- 6 V- 9 | 193 | 366 | 162] 308} 38.9 | 39.8 | 58.2 
65 3348 | 40.9 | 38.1 VI- 1 V- 7 | 196 | 372 | 165 | 313] 38.1 | 38.7 | 60.7 
70 3421 | 42.1 | 39.4] VIf-11 VI-12 | 199 | 377 | 167 | 318] 37.3 | 37.6 | 63.4 
75 3520 | 43.8 | 40.8 | VII- 8 VI-10 | 203 | 384170 | 324] 36.5 | 36.5 | 66.1 
80 3625 | 45.3 | 42.3 | VII- 6 VI- 7 | 207 | 392 | 175 | 332) 35.7 | 35.5 | 69. 
85 3765 | 46.6 | 44.1 | VITI-11 VI- 4 | 212 | 399 | 180} 340] 34.7 1 
6 
1 


x 
eS) 
1S oan eS) | 


34. 
90 3948 | 49.2 | 46.3 | VIII- 7} VII- 8 | 220/414 | 188 | 354] 32.8 | 32. 
95 4171 | 52.3 : IX-10 | VIIT- 9 | 232 | 438 | 199 | 376} 30.9 | 31. 


TABLE 27— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 


Boys — 17 Years 


Carp-Sortina 


Pen ro ciee ietalas es Noles of Tuts = 
ILES Sa Time | Index | Pct’l 

(Soh Re L. R. iby. R80’ |R60/"| L30’’| L60” Rank 
5 2536 | 31.3 | 29.4 1V-10 III- 7 | 156 | 300 | 125 | 243 | 51.7 | 53.6 | 24.0 
10 2702 | 34.0 | 31.4 IV- 6 IV-11 | 163 | 310 | 132 | 254} 48.8 | 49.6 | 30.3 
15 2826 | 36.1 | 33.4 V-10 IV-10 | 168 | 320 | 187 | 263 | 47.0 | 48.0 | 34.3 
20 2913 | 38.1 | 35.2 V- 7 IV- 8 |.172 | 327 | 142} 270| 45.1 | 46.4 | 37.2 
25 3001 | 39.5 | 36.6 VI-12 IV- 6 | 175 | 333 | 145 | 276| 44.2 | 44.9 | 39.9 
30 3103 | 40.7 | 37.6 VI-11 V-12 | 178 | 339 | 148 | 282] 43.3 | 44.3 | 42.2 
35 3204 | 41.5 | 38.6 VI-10 V-10 | 181 | 344 | 151 | 287] 42.3 | 43.0 | 44.6 
40 3279 | 42.4 | 39.5 VI-8 V- 9 | 184 | 349 | 153 | 292) 41.4 | 42.0 | 46.8 
45 3355 | 43.3 | 40.4 VI-7 V- 7 | 186 | 354 | 156} 297 | 40.5 | 41.0 | 49.0 
50 3433 | 44.1 | 41.4 VI- 4 VI-12 | 189 | 359 | 159 | 303] 39.7 | 40.1 | 51.2 
1535) 3514 | 45.2 | 42.4 | VII-11 VI-11 | 192 | 365] 161] 309} 38.9 | 39.3 | 53.6 
60 3597 | 46.3 | 43.2 VII-10 VI- 9 | 195 | 370 | 164 | 315] 38.2 | 38.6 | 55.8 
65 3668 | 47.3 | 44.1.| VII-8 VI- 8 | 198 | 376 | 167 | 321) 37.5 | 37.8 | 58.0 
70 3739 | 48.6 | 45.1 VII- 7 VI- 6 | 200 | 382} 170] 326) 36.8 | 37.0 | 60.1 
765) 3817 | 50.0 | 46.4 VII- 0 VI- 0 | 204 | 390} 174 | 332] 36.0 | 36.3 | 63.6 
80 3931 | 51.2 | 47.7 | VIII-11 | VII-10 | 208 | 398 | 177 | 338 | 35.3 | 35.5 | 67.0 
85 4062 | 52.2 | 49.1} VIII- 8 VIL- 8 | 214 | 409 | 182 1348 | 34.0 | 34.5 | 70.5 
90 49921 | 54.0 | 50.7 | VIII- 6 | VII- 3 | 221 | 423) 189) 360) 32.5 | 32.8 | 75.4 
95 4392 | 56.1 | 53.4 TX-10-| VIII- 8 | 234 | 449} 200| 377) 31.1 | 31.1 | 79.2 
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TABLE 28— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Boys —18 Years 


Carp-Sortine 


pox | Yat | Smmorm rs | Semaomss | ey AE ae at 

a Time |-Index | Pct'l 
Gc, | R. it: R. L. __ |R30’/R60’’| L30’| Leo” Rank 

& D(AAm Ose On oleae Ver TV=L0 W161 (3i9 1 1291/2491) S338 obs ie P26ak 

10 2893. | S821) o400 V- 9 IV- 8 | 167 | 327 | 136 | 261] 48.4 | 50.3 | 32.3 
1155 3002 | 40.0 |} 36.2 V- 6 LV= 5 171 | S34 | LA | 270) 46. 48 e2 Sie a 
20 BOS || GENsTb |) ay 83 VI-12 V-11 | 174 | 341 | 144| 276} 44.5 | 46.2 | 40.8 
25 3143 | 42.0 | 39.0 VI- 9 V-10 | 177 | 347 | 147 | 281] 48.5 | 44.6 | 42.8 
30 3219 | 43.0 | 40.0 Wile e7 V- 8 | 180] 352 | 150 | 285] 42.5 | 43.6 | 44.8 
a 3319 | 44.2 | 41.2 Wal V- 6 | 183 | 357 | 152 | 290| 41.6 | 42.7 | 47.0 
40 3417 | 44.9 | 42.4 VII-11 VI-12 | 186 | 362 | 154 | 294| 40.6 | 41.7 | 49.3 
45 3503) || 45.6) |) 43.38 VII-10 VI-10 | 188 | 366 | 157 | 298) 39.7 | 40.8 | 51.4 
50 3589 | 46.2 | 44.3 VII- 9 VI- 9 | 191 | 371 | 159 | 302} 39.0 | 40.1 | 538.3 
55 3671 | 46.9 | 45.0 Vikl=e7, Vij 7 119313772 | 1621) 308 38-239 bot 
60 3753 | 47.8 | 45.6 VII- 6 VI- 6 | 195 | 382 | 164 | 313 | 37.5 | 38.3 | 58.1 
65 3848 | 48.8 | 46.3 VII- 0 VLI-12: || 198) 386.1167 | 318) 36.7 | 3725") GOR7 
70 3963 | 49.9 | 47.1 | VIII-10 VII-10 | 201 | 391 | 169 | 323] 36.0 | 36.7 | 62.8 
75 4062 | 51.0 | 48.1 | VIII- 9 VII- 8 | 205 | 398 | 173 | 328 | 35.2 | 36.0 | 64.0 
80 4153: ole 9 49.2) ViIlIas7 VII- 6 | 209 | 408 | 177 | 334) 34.1 | 35.3 | 67.4 
85 LOX, || Ht) || a0)e) || WANN (6) VII- 1 | 214 | 418 | 182) 343] 32.8 | 38.7 | 69.8 
90 AVAMIGS || ia Me I) B40) LXE NW VEE 8) 220) 4380 | 189 S55uesi eG ocean 70 
95 4617 | 58.0 | 54.6 LX= 7 WV 5 23/456 LOTS cObas lac souh ree 


TABLE 29— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Girls — 14 Years 


Vira | SrRENGTH IN Sis = RaPIpIty Cena 
Prr- Cap. IXILOGRAMS ae NUMBER: OF “LAPS” |S |  ee 
CENT- Aver. 
ILES Time | Index | Pct’l 

Cus R. L. R. L. R30’"| R60” | L30’| L60’’ Rank 
5 1401 | 15.8 | 15.5 III-11 T= 8) | 1455) 2774) 113))| 213) 55298 57289 2225 
10 1589 | 18.3 | 17.2 III- 7 LI E51) 286) te Qa S2eGueoses mpeseO 
15 17217) 1953") 18.6 Ill- 3 III-10 | 155 | 293 | 125 | 236} 50.0 | 51.7 | 32.5 
20 1818 | 20.1 | 19.3 III- 0 III- 8 |159| 300] 128 | 243 | 48.7 | 49.8 | 35.5 
25 1863 | 20.8 | 20.0 IV-10 III- 6 | 162) 304] 1381 | 247 | 47.4 | 48.6 |} 39.1 
30 1909 | 21.4 | 20.7 IV- 8 III- 4 | 164] 308 | 134| 252 | 46.2 | 47.4 | 41.5 
35 1955 | 22.0 | 21.3 IV- 6 III- 2 | 167 | 312] 186 | 257 | 45.0 | 46.2 | 44.9 
40 ZOOM P2227 8/2058 IV- 4 III- 0 | 169] 317 | 139 | 261} 44.3 | 45.0 | 47.1 
45 2047 |/-23-5' | 23.3 IV- 2 JTV-11 | 171) 321] 141 | 265) 43.5 | 44.3 | 49.4 
50 2093 | 24.3 | 23.0 IV- 0 IV- 9 |173| 325 | 144] 269} 42.8 | 48.5 | 51.5 
55 2140 | 24.9 | 23.6 V-11 IV- 7 |175| 330] 146 | 273] 42.0 | 42.7 | 53.6 
60 2186 | 25.4 | 24.3 V- 9 IV- 6 | 177] 3835 | 148] 278 | 41.3 | 42.0 | 55.9 
65 2237 | 26.0:| 24.9 V- 6 IV- 4 |179}340] 151 | 283] 40.5 | 41.2 | 58.1 
70 2290 | 26.6 | 25.6 V- 3 IV- 2 | 182} 345} 154] 288] 39.6 | 40.4 | 60.5 
Oe) 2343 | 27.5 | 26.2 V- 1 IV- 1 | 185 | 350 | 156 | 293} 38.6 | 39.4 | 63.5 
80 2396 | 28.3 | 26.9 VI- 9 V-10 | 188 | 356 | 159 | 298 | 37.6 | 38.2 | 66.6 
85 2489 | 29.2 | 27.9 VI- 5 V- 5 |192]|362]163| 306) 36.5 | 37.0 | 69.8 
90 2584 | 30.1 | 29.0 VI- 1 V- 1_ | 198 | 372 | 168) 315) 35.4 | 85.9 | 73.4 
95 2749 | 31.6 | 80.5 | VII- 6 VI- 6 | 2053885 | 1761331 | 33.9 | 33.7 | 79.0 
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TABLE 30— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Girls — 15 Years 


Pie) ine Seen Ges STHADINESS scene ee, Canp-Sorting 

CENT- Aver. 
aeeitoc | i. L. R. L. _ {B30"|Re0"] L30"| L60"| -™° | ™e* Rank 
DEE uilone LOla 1729 IIl- 3 ITT-11 | 149 | 281 | 116 | 223 | 51.0 | 53.9 | 24.1 
10° 1337 |) 2173 | 19.6 TV-10 IIT- 8 | 155 | 294 | 123 | 238] 48.5 | 49.9 | 28.8 
Ome LOOM 225 aln20n8 IV- 8 ITI- 4 | 160 | 303 | 129 | 245| 46.7 | 48.0 | 32.8 
20> | 1980) | 23.5 | 21.7 IVy- 5 IIT- 0 | 162 | 307 | 182 | 251 | 45.0 | 46.1 | 35.1 
25. | 2030 | 24.3 | 22.5 IV- 3 IV-10 | 165 | 312 | 135 | 257) 44.0 | 44.7 | 38.3 
30 . | 2072 | 24.9 | 23.1 IV- 0 IV- 8 | 167 | 316 | 137 | 262 43.1 | 43.7 | 41.2 
35 . | 2114 | 25.4 | 23.7 V-10 IV- 7 | 170 | 321 | 140 | 266] 42.2 } 42.8 | 43.6 
40 . | 2157 | 26.0 | 24.2 V- 7 IV- 5 | 172 | 325 | 142 | 270| 41.3 | 41.9 | 46.0 
45 . | 2199 | 26:5 | 24.8 V- 4 IV- 3 | 174 | 329] 145 | 274] 40.4 | 41.0 | 48.4 
50 . | 2255 | 27.1 | 25.4 V- 2 IV- 1 | 176 | 333] 147} 278] 39.5 | 40.1 | 50.9 
55 . | 2312 | 27.7 | 25.9 VI-12 V-12 | 178 | 337 | 149 | 282] 38.8 | 39.3 | 53.3 
60 . | 2369 | 28.3 | 26.5 VI- 8 V- 9 | 180 | 342 | 152 | 287] 38.1 | 38.5 | 55.7 
Gowen |e 2429) 1) 287.9 P2701 VI- 5 V- 6 | 182 | 347 | 154 | 292| 37.2 | 37.7 | 58.0 
40, | 24937) 29-5 | 27.8 VI- 2 V- 3 | 185 | 352 | 156 | 296 | 36.5 | 36.9 | 60.3 
7d . | 2557 | 30.1 | 28.4 | VII-11 V- 1 | 188 | 357 | 159 | 301 | 35.7 | 36.1 | 63.2 
80 . | 2624 | 30.8 | 29.1) VII- 6 VI- 9 | 192 | 363 | 162 | 307 | 34.8 | 35.3 | 66.2 
85 . | 2698 | 31.2 | 29.8] VII- 1 VI- 4 | 197 | 371 | 166} 314} 33.5 | 34.0 | 69.6 
90 . | 2773 | 32.5 | 30.4 | VIII- 8| VII-11 | 202 | 380/171) 321) 32.2 | 32.5 | 73.7 
95 . | 2960 | 33.4 | 32.8 | VIII- 1 | VILI-10 | 209 | 395 | 178 | 335| 30.9 | 31.0 | 78.5 


TABLE 31— PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Girls — 16 Years 


Pus. | Gre | SEaNem IN | Sreapnvass None tae | 
ey Danes) Indes |) Bert 

Cre; R. L. R. L. R80" | R60’ | L30’"} L60’’ Rank 
Dee eli 7SalecOnd I LOE IV-12 ITI-11 | 155 | 293 | 122 | 232) 47.2 | 48.8 | 24.4 
TQ). |] WGI || P28 i BOLD IV- 8 III- 6 | 162 | 305 | 1380 | 244 | 44.5 | 45.9 | 29.7 
ils |) QO |] Pa Aa kets) Iy- 4 PV-12, | 164) 312.) 1331250) 4353 43.3 (33-8 
PAO). || Ove E |) AEX Nl Ais} V-12 IV-11 | 167 | 319 | 186 | 257 | 42.2 | 48.1 | 37.5 
Dome el 30) |) 20.0) 2322 V-11 IV- 9 |170 | 323 | 189)263 | 41.1 | 42.3 | 41.2 
B10), || BIRD. || 2.0 | PR ey V- 9 IV- 8 | 172 | 326 | 142 | 268) 40.0 | 41.5 | 44.0 
35 . | 2239 | 26.4 | 24.3 V- 7 IV- 6 | 174 | 329 | 144 | 274 | 39.4 | 40.6 | 46.6 
40 . | 2290 | 27.0 | 24.8 V- 6 IV- 4 | 176 | 333 | 147 | 279 | 38.8 | 39.8 | 48.6 
45 . | 2341 | 27.5 | 25.4 VI-12 V-12 | 178 | 336 | 149 | 284) 38.2 | 39.1 | 50.6 
50.) |) 2392) || 28.1 | 26.0 VI-10 V-10 | 180 | 339 | 152 | 288 | 37.5 | 38.4 | 53.0 
[5 || DERN DISS Ta Th Gh. 7 VI- 8 Vera S2ne44) Lo4np2o 2 soono morn flO 
60 . | 2494 | 29.2 | 27.4 VI- 7 V— 7 1851/848)) 156) 295) 36.3 |-37.2))| 57.7 
65. |) 2544 | 29.7 | 28.1 VI- 2 VI-12 | 188 | 353 | 158 | 299 | 35.7 | 36.6 | 59.9 
iO ~ || PES | BOs} || 2S VII-11 VI-10 | 190 | 357 | 160} 304} 35.1 | 36.0 | 62.3 
75 _ | 2664 | 30.9) | 29.5 VII- 8 VI- 8 | 194 | 362 | 163 | 309} 34.2 | 35.3 | 64.9 
80. | 2736 | 31.6 | 30.3} VII- 6 VI- 6 | 197 | 369} 166 | 315 | 33.2 | 34.5 | 67.5 
85 . | 2813 | 32.3 | 31.2 | VIII-10 | VII-11 | 200| 375) 170) 320) 32.2 Sonoma Oee 
90 . | 2946 | 33.8 | 32.1} VIII- 6] VII- 9 | 205 | 383) 175) 331] 31.2 | 32.4 74.0 
95 . | 3126 | 36.1 | 33.6 Exe OleVil 8) | 214) 898)| 183'| 346) 30.2 | 30.3) | 79.9 
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TABLE 32 


PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Girls — 17 years 


Carp-SortTiIna 

mea la beets aetna erg Neer iee 

CENT- ee a = ee ee ee ‘ asf 
mesic eas er ts R. ib r30’R6o” |L30” |L60| Time | Index | Rank 
SL TSR 1) PAO) Med IV-10 III-10 | 157 | 301 | 126 | 241 | 47.4.) 49.3 | 24.5 
10) 1940) 1824.58 2223 IV- 7 IV-12 | 162 | 309 | 132 | 251 | 44.3 | 45.9 | 30.4 
15. 2 |) 2042) 25.8: 52354 V-12 IV-11 | 165 | 316 | 135 | 261 | 42.9 | 44.1 | 35.1 
Ps || PAO) AXGaze || Pos} V-10 IV- 9 | 169 | 322 | 139 | 266] 41.5 | 42.6 | 38.8 
Psy. |) BORN |) B28 |) Pit) V- 8 IV- 7 | 171 | 326 | 142 | 270) 40.1 | 41.3 | 42.1 
SOM 22 Ae 2oaOn eaarn dA Vy- 4 IV- 6 | 174 | 331 | 144 | 275] 39.5 | 40.0 | 45.2 
ats, |) 288) |) BS) || 2G 4! VI-11 IV- 0 | 176 | 335 | 146 | 280| 38.8 | 39.4 | 46.9 
AD 02374) 129.0) 2720 VI-10 V-11 | 178 | 340 | 148 | 284| 38.1 | 38.7 | 47.8 
45 . | 2424 | 29-4 | 27.6 VI-8 V- 9 | 181 | 344] 150 | 288| 37.4 | 38.0 | 50.6 
HO 2A Sale 299) eon VI- 7 V- 8 | 183 | 348 | 152 | 291 | 36.7-| 37.4 | 538.2 
Gy 5 |) PAYAL) GIES |) AES: VI- 3 V- 6 | 185 | 352 | 155 | 295 | 36.1 | 36.7 | 55.7 
60 . | 2569 | 30.8 | 29.3 | VII-11 VI-11 | 187 | 356 | 157 | 299} 35.4 | 36.0 | 57.9 
65 . | 2624 | 31.4 | 29.8 | VII- 9 VI- 9 | 189 | 361 | 159 | 304] 34.7 | 35.3 | 60.2 
Oe S| FEDS OT Be WANE 7 VI- 7 | 191 | 366 | 162 | 309] 33.9 | 34.6 | 62.7 
UD 3 |) PES | SS 1) IO) || WANES & Vi- 2, ) 195 S70 165 |iei4 jSseo) |pooutm|pooee 
80 . | 2839 | 33.5 | 31.7 | VILII-11 | VII-10 | 198) 376] 169 | 320] 32.4 | 32.9 | 68.0 
85 . | 2881 | 34.6 | 32.5 | VIII- 8} VII- 7 | 201 | 383) 173, 326)| 31.7 | 32.0 | 7is4 
-90 . | 3061 | 36.5 | 33.6 |-VIII- 4 | VITI-10 | 207 | 394) 177 | 338) 30.9 | 31.2 | 75.5 
O5= oll) |R3922 4 |Roons IX= 8 | VIII- 3 | 215 | 412 | 185 | 353 | 30.2 | 30.3 | 79.0 


TABLE 33 


PHYSICAL ABILITY: SCALE OF AVERAGE PERCENTILE RANK 
Girls —18 Years 


< ; Carp- 

par| Gis | Sectts';| naam | eae aan 

CENT- Aver. 
re Gk bo: The R. 1b, R30'’|R60”| L30”| Leo”| ime | Index Ronk 
a Se AR | yh POD) IV- 7 III- 7 | 156 | 312 | 125 | 243) 46.8 | 48.7 26.1 
LOR PoMOLGH E24 56522220 IV- 0 IV-11 | 162 | 323 | 182 | 252| 44.2 | 45.0 | 30.2 
Le 2020 | e2be One Zone, V- 9 IV-10 | 167 | 331 | 186 | 259 | 42.9 | 43.6 | 36.6 
20 . | 2106 | 26.4 | 24.3 V- 5 IV- 8 | 171 | 837 | 141 | 267| 41.5 | 42.3 | 40.5 
iy PORE Bal Mell Po). VI-11 IV- 6 | 178 | 341 | 143 | 274| 40.2 | 40.9 | 43.6 
S10) PR a F Gs |) SG VI-10 IV- 0 | 175 | 345 | 145 | 279} 39.4 | 39.8 | 46.3 
ay GPRS I | Be al VI- 8 V-11 | 177 | 348 | 148 | 283] 38.6 | 39.1 | 48.8 
A0Pele23600 (2836) ecOns VI- 6 V- 8 |179 | 351] 150] 287] 37.9 | 38.3 | 50.7 
45... | 2420: | 29.1 | 27.5 VI- 3 V-(7-| 1881355) | 152:/291 | 387-1 | See tS 220 
50 . | 2469 | 29.6 | 28.1 VII-11 V- 5 | 183 | 359 | 154] 295] 36.4 | 36.8 | 53.3 
Ode |P2OL Sa oO eoplmosen VII-10 VI-11 | 185 | 362 | 156 | 299 | 35.6 | 36.0 | 54.7 
COE 2567) S80 Nal one VII- 8 VI- 8 | 186] 365 | 158 | 303} 34.8 | 35.3 | 57.3 
65... ||°-2620) e314 2928 VII- 6 VI- 6 | 188 | 368 | 160 | 307} 34.1 | 34.5 | 60.3 
(Oe 2O82e Poe nimouee VII- 2 VII-11 | 190 | 371] 163 | 311} 33.3 | 33.6 | 63.2 
75 . | 2744 | 32.8 | 30.9 | VIII-11 VII- 9 | 193 | 376] 166] 315} 32.6 | 32.9 | 65.8 
80 . | 2807 | 33.9 | 31.6 | VIII- 8 VIT- 6 | 197 | 383 | 169 | 320] 31.8 | 32.0 | 67.9 
85 . | 2890 | 35.0 | 32.4 | VIII- 6 | VIII-11 | 201 | 391 | 173 | 328| 31.1 31.6 | 69.9 
90 . | 2973 | 36.3 | 33.8 IX-11 | VIII- 7 | 209 | 405 | 179 | 338} 30.3 | 30.4] 73.4 
OOM eo lOleasecalesong De 7 IX-10 | 220 | 432! 189 | 357| 28.0 | 28.1 | 78.4 
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one hundred, his average percentile rank would be one hundred. If his 
results varied above and below the median, his average percentile rank 
would be toward the middle region of values. While no individual was 
so uniformly good or bad as to reach the theoretical limit of a percentile 
rank of five or of one hundred, nevertheless the distribution of the per- 
centile averages was sufficiently great to show a decided tendency toward 
a characteristic range of physical abilities for the individual which makes 
the average percentile rank a measure of value. Each year the poorest 5 
per cent in the scale falls below an average percentile rank of about twenty- 
five, and the best 5 per cent rises above an average percentile rank of about 
eighty (see Tables 22 and 23). There were nine records in which the 
average percentile rank in physical tests fell below ten, and five records 
in which it rose above ninety-five. The distribution of average percentile 
ranks each year corresponded very well with the normal distribution curve 
(see Tables 50 and 51). It is of course true that for many purposes the 
psychogram, showing the exact range of variation in the tests of an individ- 
ual, is a much more significant thing than an average percentile rank. 
Nevertheless, it was important for us to obtain a single, though admittedly a 
rough, measure of excellence in this type of performance, which could be 
used in finding correlations between ability in physical tests and various 
other factors, such as ability in mental tests, earning capacity, regularity 
of employment, and grade of home. 

In making up the scale, it was necessary to decide just which of the 
measures of the various tests to use in taking an average, since several of 
them have more than one measure. The tests of rapidity and of coérdina- 
tion seemed to us to deserve more weight in the average than the others, 
since they are more obviously tests of skill. Steadiness was less satisfac- 
tory because both the method of giving it and the type of measure obtained 
left much to be desired in point of scientific accuracy. Strength is supposed 
to be a mere measure of muscular power, but there is an undoubted element 
of skill in the method of handling the dynamometer. Vital capacity, in- 
tended as a pure measure of lung capacity, proves in the administration to 
show a decided element of skill of performance. Our final decision as to 
the make up of the scale of average percentile rank was as follows: 


Wien: CUSTER ESS, this dep recone eB Rice CERO oe ORO CRC eee rc Ma Eee eenS ae ae 1 measure 
SrreNcta—median between percentile ranks for right and left hand....... 1 measure 
STREADINESS—median between percentile ranks for right and left hand..... 1 measure 

Rapipity or Motion (tapping—median between percentile ranks of right 
andunesOmecondsranad im GO SeCONAS ssc 2. veces cine yes 1 measure 
ean: Hore Ste Inial< & 6 b-cacurono @ dod Botnd 6-0 Gm OR a tare Ono okra ietcac ago 1 measure 
(Cui Saline AMIN: od 6 ob boa See DIG Unc UrcCre Oipne eae CmDn CIO CuGR nc acecerirson 1 measure 
TOES 5 2, bi ah Ccte th co CEISS GE CRIED MOOS SIO Ore Cee ae 1 measure 


7 measures 
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The value which appears in the final scale of physical abilities is the 
average of these seven measures (Tables 22 and 23). In order to make 
the method of forming the scale perfectly clear, the following table is an 
individual score, with the derivation of the final value for that individual. 


ILLUSTRATIVE CASE FOR FINDING AVERAGE PERCENTILE RANK IN 
PHYSICAL ABILITY 


No, 547 M Percentile Weighted Per- 
Test Score Ranks centile Ranks 
Wipats (CAPA CHIY aie abt. ets ieee eae 2500 90 90 
STRENGTH 
Right: Band Ss sats. ame sae stent 29 85 
Tieft Handi kgs. he ee ee 30 95 90 
STEADINESS 
Right (Hand @yae pers ee eee rs teers III-6 15 
eft: Hand teeiin ca mentee hearin onine III-7 25 20 
TAPPING ; 
Righteeand——o One wares ee eee errs 175 55 
Rights Hand—60 ee ea eerie. ae 321 45 50 
eft: and=—"30/.4 ee aa toa eee 185 100 
heft: Hand—G0/, ster a eee 343 100 100 
Carp-SORTING 
FTNITIG ere ee Oe Re Oe ee eee 41.6 65 65 
Index aad Se cr ae ee ee 42.5 60 60 
7)475 
Average Percentile: Raih..0- enc: te sane = Ete Se ee 67.9 


There were some instances in which not all of the seven measures were 
present. In making up the final scale, no individual’s results were in- 
cluded unless there were as many as four measures to be averaged. For 
convenience in using the scales to measure individual children, all of the 
scales for a given year and sex have been arranged in one table (see Tables 
24 to 33). This makes it possible to obtain the average percentile rank 
of a child by reference to one table instead of to seven. 
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APPENDIX TO CHAPTER III 


DISTRIBUTION TABLES UPON WHICH THE PERCENTILE TABLES OF 
CHAPTER III ARE BASED 


TABLE 34 
DISTRIBUTIONS: HEIGHT 
Boys 

CENTIMETERS 14 yrs. 15 yrs 16 yrs 17 yrs 18 yrs 
IGof62 0. 5 4 2 if il 
135.6-139.5 23 5 1 
SOR OMe etre Catone 55 13 3 
ASR Ge sna ats 124 23 all 
VATAGaen es 164 Tal itil 2 
VSUAG Rogan sure 166 90 34 4 2 
5S eOies Bees 5.8 131 131 70 18 6 
LNs) Gyo Aas ees 96 125 111 53 30 
GSS Ores en eens 49 102 140 110 59 
U Gum Gigreen wosch ees 23 72 114 117 6 
LAE Oats Wee ae 12 35 78 104 80 
A Poy lees aS Meee 14 39 52 52 
L(G QR Ot a ee ts i 17 18 
WSSU Ome a ene a a 10 
LS (0 eeee ne ey 1 1 
No. of Cases. . 850. 682 630 485 353 

TABLE 35 
DISTRIBUTIONS: HEIGHT 
Girls 

CENTIMETERS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
135.6-139°55—. 3 - 1 
TOONGEstece se 8 Sie 4 6 
Las Oley ass 16 13 9 6 3 
a7 Ome ey o2 54 33 2 6 
LOU Gis Peer 125 118 f2 50 27 
SDR OMe oes ee eke 155 154 137 102 50 
TOOSGBa oe a tes 163 100 145 105 68 
UG3s5ONeee sea 2 102 al! 83 80 46 
GAGs era 3 ©: 34 15 33 33 25 
LAER): Sonn Beer 9 4 10 9 6 
IyGyslat oS eo wom 1 1 2 2 1 
WAS las) Sea ePr eae ian 
UCB) oo. ay tebe oe 
No. of Cases . . 662 536 524 399 232 


EE: I a ie ee 
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TABLE 36 
DISTRIBUTIONS: WEIGHT 
Boys 
KILOGRAMS 14 yrs 15 yrs 16 yrs 17 yrs 18 yrs 
i Ue A we eae ac 13 
Beeps GG to 64 16 5 
po line JE aoa eon ie 3 137 40 13 
SO Lt ee 200 81 24 4 
QD ae tae ee ie 174 117 55 11) 8 
AG eee ny rn 121 122 92 36 13 
50) Pte ee erase 61 122 112 69 33 
DARE SR eee 53 127 182 119 77 
SS Meee Lee 20 39 102 114 86 
Glee eet ee ds 63 
GOR ke 3 17, 34 36 49 
(OASeeee ee barons 3 if 8 13 
(4a Ce ee. 4 6 
Phe etme oF aries 1 yy 
SPAVANER 5 oy a & 3 3 1 
No. of Cases . . 849 681 630 483 349 
TABLE 37 
DISTRIBUTIONS: WEIGHT 
Girls 
KILOGRAMS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

OO =rahag eek tian 2 

30-33 .9 19 

CA mer ora AE one 64 19 3 

SSae Ceo. 113 46 oF 9 rh 

YON, ice sce oe | Rs 152 89 60 29 19 

ABBA A 152 140 118 83 45 

50 ey eee 86 113 121 98 52 

OAS iy smact eee 45 85 127 76 57 

Redere » Suey as Lesa t 15 27 40 57 24 

62.0 ee 19 5 

OO See eee 11 12 13 16 9 

70 ee 3 4 9 5 6 

CES eles, Peer 2 3 1 

Om a Se ee ee 2 1 1 

S27 plist 4 S 9 
No. of Cases . . 662 537 529 399 228 
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TABLE 38 — DISTRIBUTIONS: VITAL CAPACITY 
Boys 


Cusic CENTIMETERS 14 yrs. 17 yrs 18 yrs 
200 eee ane 3 

1201-1400 ... 11 

ON ec ane ee As 16 

LGOOl Eee. ee 40 2 

SOL ae we, eee. 81 1 

ZOOLT AE. «2. ie 153 3 1 
AAU iy Oe Ria a 161 2 5 
CATES. As EP. 113 16 3 
ZOOL eine aks Poe 96 20 9 
Olea As gen 60 43 28 
SOO LSM ve ne hobs 36 37 44 
S20 LE es ene 28 50 bl 
SAOQITS te te bbe 16 46 36 
SO0]S oa. << eae 12 53 38 
SSOUS tess Bl 33 27 
ADO Seay os ORs 24 34 
ADO] pata fae, < 22 22 
BAO) IS ise, hoes 11 16 
AGO) TEAR oo ARs 6 6 
ASOL Se ao bo % 1 5 
SUS 5 ok 3 eee 5 
No of Cases. . 826 377 310 


TABLE 39— DISTRIBUTIONS: VITAL CAPACITY 


Girls 
Cubic Centimeters 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

1001-1200 ... 12 
P20 1 ees wer! a 20 
TAO T SR aeee rst. Sex 34 10 
GO TF eek te See. 50 28 25 11 11 
TSOU Mee. Gok: 140 74 38 32 14 
20 later ay: 139 124 83 34 25 
Pe Ae ae Mee 121 92 91 65 32 
POU Soc ace 2 67 82 92 69 39 
D260 Aer seers 36 70 65 50 31 
2380 ee cee. 14 74 | 35 32 23 
S001 Raters, Sas 4 19 22 25 8 
S20 lacey os ews 4 2 8 8 3 
S40 Lee, ae 2 1 4 4 if 
SOOL Ea es ee J 3 2 3 
SOO ese meas 2 1 
AQQ Mae ee): 

No. of Cases. . 642 523 466 334 191 
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TABLE 40 — DISTRIBUTIONS: STRENGTH OF THE HAND 
Boys 


Rieat Hanp Lert HanpD 
KILOGRAMS 14 yrs. | 15 yrs 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10.6-12.5. . . 3 2 
[DUG Sees 4 9 1 
1416 Sa oes IGE y 22 4 1 
16EO eee 31 3 34 3 2 
Hotes owas ee 61 12 80 18 tf 
20.6 F 75 21 81 32 10 
PTA try aay Zee 116 43 134 53 25 3 
DAO Mesoyi 138 56 139 69 24 8 2 
2650 eee 114 68 108 58 37 3 2 
29740) See One 86 83 84 74 53 19 7 
BIURGiee eo aa oe 66 43 57 52 59 27 8 
OQA0 sees meee 45 37 26 46 55 19 13 
34.30) ence ee 26 51 PAL 54 81 32 21 
SOFODe. tk ee 17 PAP 19 38 53 45 21 
SSiOne Ee Ate 13 43 8 30 44 51 33 
A0 JGR Gene 5 ee 7 27 15 29 42 46 27 
AD. OF ieee 10 17 6 32 54 36 
2 AG) asain ae oaks 9 54 23 26 35 51 
AGN Oreo ee ake 33 34 35 
48:0) se ba 5 31 25 
OMe ae Bae 21 20 22 
2 Guam ew: 27 11 
ae SOS Aone ree 17 
SOcSOm ae eee 
5S) OMe en A eee 
CORO Moree 
No. of Cases . 
TABLE 41 — DISTRIBUTIONS: STRENGTH OF THE HAND 
Girls 
Ravoaanns Riest Hanp Lerr Hanp 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
10.6-12.5. .. 4 5 : 
26ers ee 11 9 1 1 
14). G5 eee ee 28 6 1 37 10 3 3 2 
GLO Mea hs 25 8 8 44 17 8 3 6 
LS AG Shorea g meet 80 20 12 4 1 89 33 27 11 3 
ORG Re meen 106 27 32 11 4 120 51 54 23 13 
22) OR in > i non 81 59 54 16 15 99 81 91 39 19 
PASAY te Fay. ele 121 83 68 36 PAX NANO, 79 83 56 35 
20:6 ei = oe 74 78 88 59 39 70 73 68 59 30 
VASE (eee dea) Soe 75 75 92 82 39 44 66 68 fal 41 
HUM Owo os 6 ee 34 53 70 67 32 24 19 56 50 27 
SPAA Cl ceo- vo Gone 11 24 28 35 19 5 16 22 27 13 
S436 ice eee 3 10 19 20 16 2 8 11 11 8 
3070, cA tae 2 6 Il 14 8 2 1 2 6 2 
BD 6 6 6 os 5 8 11 a 1 6 4 
AOEGuy eee 1 1 5 3 1 2 2 
42460. =. e 1 1 5 1 
ALOue th, ae 1 
No. of Cases. . 496 | 367 
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TABLE 42 — DISTRIBUTIONS: STEADINESS OF THE HAND 


Boys 
Noton Ricut Hanp Lerr Hanp 
Hore |Conracts 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
I. . | 12-6 5 19 it 
5-0 
ET | 12-6. 36 1} 1 91 30 14 5 
5-0 15 8 1 28 17 3 
Ill 12-6 140 43 20 5 1 241 123 51 Pps 
5-0 42 22 8 1 66 38 14 5 5 
EV. . | 12-6 250 167 75 41 9 223 | 205) 164 92 45 
5-0 53 33 21 if 6 38 32 24 11 10 
V. . | 12-6 141 137 95 51 42 65 95 121 90 68 
5-0 16 13 13 9 5 6 1 6 6 3 
VI. . |) 12-6 Wh 105 148 116 57 29 58 iii 109 79 
5-0 6 5 16 11 4 3 2 11 10 3 
VII 12-6 24 54 99 99 87 10 27 43 65 69 
5-0 BY 2 4 9 i 6 6 3 
VIII 12-6 13 29 61 78 (h3 5 9 25 28 34 
5-0 il 10 8 6 1 2 1 1 1 
Xen 12-6 10 22 26 26 31 4 12 18 14 13 
5-0 13 3 6 4 1 
No. of Cases 831 652 618 464 334 829 652 616 464 334 
TABLE 43 — DISTRIBUTIONS: STEADINESS OF THE HAND 
Girls 
Ricut Hanp Lerr Hanp 
No. or 


Hote |Conracrs 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
dee 12-6 11 2 3 
5-0 
II 12-6 15 3 2 2 40 16 I 13 
5-0 6 2 1 1 21 3 5 
JOE 12-6 tl 18 i 5 3 146 63 32 15 il 
5-0 33 12 5 2 1 57 24 14 7 4 
IV 12-6 180 103 52 31 9} 202 146 131 75 39 
5-0 39 26 25 10 8 24 31 25 16 6 
Vv 12-6 133 105 113 54 19 82 1138 94 73 39 
5-0 11 15 8 6 6 9 6 3 5 2, 
VI 12-6 98 96 | 108 79 40 41 52 91 59 30 
5-0 9 4 12 11 9 3 9 if 8 2 
VII 12-6 34 69 75 65 39 5 25 51 38 28 
5-0 3 2 2 5 8 1 3 2 2 
VIII 12-6 6 47 50 47 28 3 18 20 26 18 
5-0 1 3 6 5 4 3 
IX 12-6 6 21 38 23 Ie 1 11 10 13 14 
5-0 6 8 5 5 3 
No. of Cases 651 523 511 355 197 645 520 510 356 195 
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TABLE 44— DISTRIBUTIONS: RAPIDITY OF MOVEMENT OF THE HAND 


30-SECOND PERIOD 
Boys 


Rieut Hanp 


Lerr Hanp 


No. or Taps 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. 


No. of Cases . 


16 yrs. | 17 yrs. | 18 yrs. 


611 | 472 | 342 


TABLE 45— DISTRIBUTIONS: RAPIDITY OF MOVEMENT OF THE HAND 


60-SECOND PERIOD 
Boys 


Rieut Hanp 
No. or Taps 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. 


Lert Hanp 


15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


200s5 aaa am 14 1 
201-220 . 1 4 1 24 6 2 

D2 legs Sah ae 2 107 21 14 6 
OA ee ans 15 6 2 3 134 73 42 27 
DOT bai. Se 43 17 14 4 25) te 108 74 49 
Siete ce ae eee 77 49 26 16 LOM eee 119 92 82 
DOU Saha se 158 | 106 7$ 47 29 81 122 76 65 
SPA len Po ame 1795) 1287) 110 76 55 43 74 83 58 
SALE aes oe: 147 | 141 126 96 ie 24 40 38 26 
SOR. eee Sie Lise | 108 84 71 12 24 27 16 
rated bog mete Sn tacr. & 50 54 68 59 39 12 8 9 
CU Rags octet © 23 30 42 39 30 4 df 4 
DAL Betas Mea 7 15 12 19 14 4 4 1 
A ee le Saeed t 4 12 13 17 11 4 

4610 ie ae ee 3 2 8 6 5 1 

45 ipliseenes 3 8 459 

No. of Cases . .| 796 | 677 | 612 | 474 } 343 | 793 OLUS E472 aie343 
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TABLE 46— DISTRIBUTIONS: RAPIDITY OF MOVEMENT OF THE HAND 
30-SECOND .PERIOD 


Girls 
Ricut Hanp Lert Hanp 
No. or Taps Fe | 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOO sso actrees 8 1 
TOTS 1) Omer 1 1 11 Ce 4 3 
LEC er. 2 1 3 1 34 30 17 6 2 
HPA Na ge 2 2 1 2 1 85 48 37 19 ily 
See eee 8k 10 a 5 123 98 93 56 28 
TA eee ye 36 16 a a i 135 116 104 91 47 
i BS se es a 86 51 35 16 14 111 111 119 86 62 
UG UR aie) see es 128 106 95 62 28 67 63 83 58 43 
Leese. & 152 139 132 85 55 30 39 38 42 20 
LSI ee ea oo 100 88 98 91 42 13 12 10 17 1 
OUR Me a ahs 59 59 84. 65 32 4 5 Gi 6 ff 
740) tee oe eee de 37 36 38 36 15 Z 2 G 4 3 
UE ete Ps Ot 10 16 14 17 if 3 1 1 
VA Ue of Ses ee ae 3 7 6 il Us 1 
25 ere Cee 1 3 3 
Dae os 5 1 
201m Be a 2 1 
ieee 
28 Ake Sek, 
Os oe ys 66 
No. of Cases. . 625 531 525 392 243 623 531 523 389 242 


TABLE 47— DISTRIBUTIONS: RAPIDITY OF MOVEMENT OF THE HAND 
60-SECOND PERIOD 


Girls 


Ricut Hanp Lerr Hanp 


No. or Taps 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
ZOO tae Wines ST 12 4 1 2; 
201-220 2 29 16 9 4 
PA 6 Sane CCl 2 6 1 1 3 64 37 30 13 7 
PEN UES ee ae 8 4 2 1 137 89 83 38 29 
730) Noe tae Aenea 23 15 5 4 149 129 96 79 36 
DS ree cats 90 39 20 10 7 119 116 133 104 63 
SiON A et 5 a ae 150 115 70 54 24 70 84 99 74 58 
CYA AN hace, OE 135 131 159 89 59 24 36 43 42 25 
724 I eee ete teat 113 103 115 93 76 16 14 16 23 12 
SOL eee ne. 62 65 82 15 36 5 4 4 6 7 
OS Linear ee 30 35 41 38 17 6 2 2 
AOL Ser er, ow af 12 11 12 8 3 3 1 
ADT Meter gtk eee 2 4 5 8 
2 Ie ees ae 2 2 5 4 1 
AG eae iat 3 1 1 
481 plus 1 1 1 
No. of Cases. . 624 531 524 392 243 625 529 523 389 242 


72 AN EXPERIMENTAL STUDY OF CHILDREN~ 


TABLE 48 


DISTRIBUTIONS: CARD-SORTING 


Boys 
TIME IN SECONDS InDEX IN SECONDS 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
SUES 6 aa 6 4 5 16 9 14 4 5 10 8 14 
Oe Isl) 2 5 5 oe 26 54 83 78 ral 18 42 105 69 59 
Sok Bee es 107 151 194 162 119 85 137 144 153 115 
AQMP tetas fers 228 194 175 127 88 197 171 193 122 87 
AML ee oes 198 143 89 63 33 177 149 79 73 40 
SOLE Sees Aas 153 86 44 24 17/ 172 92 61 24 17 
SOR ee ene Anos 80 26 ili 2 6 84 47 12 9 7 
GOT Se... as 33 14 8 3 3 50 14 18 3 5 
Gist aes Ss aes 17 4 1 1 2 24 3 5 3 
ROR ee tee te et 2 1 1 1 13 3 3 
(ADA Be wis aeicacd e 4 
No. of Cases. . | 857 679 622 470 354 828 663 622 466 350 
TABLE 49 
DISTRIBUTIONS: CARD-SORTING 
Girls 
TIME IN SECONDS InDEX IN SECONDS 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

300-08. a 4 3 9 22 18 22 3 11 16 15 20 

SESSiY 5 50 49 104 130 130 85 41 89 139 116 74 

SOs! a ay eee 162 171 212 146 84 137 166 167 147 80 

AQ) cl “A eames, Ae 217 145 117 72 48 211 145 150 72 45 

Ail AE eccnems ase’ 129 73 32 18 12 136 71 34 29 15 

ORY Rater sane, ee 63 19 6 8 4 77 31 13 11 6 

DOL Petree mee oe 20 6 1 1 1 23 12 1 3 1 

COREL aes a5 6 3 vi 4 3 i 

Gila eeemee 4 hc 4 3 il 8 1 il 

LORD Oe ee aes 6 2 ») D) 

75.1 plus 5 
No. of Cases. . 659 532 523 394 256 650 532 523 394 242 
———— eS a ee ee ell ele 
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TABLE 50 
DISTRIBUTIONS: PHYSICAL TESTS— AVERAGE PERCENTILE RANK 
Boys 
ee 
PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

110s ats ae ee aes 3 2, 
1D od Pee eae 9 5 6 4 2 
LGRe ates ho) fie 19 16 10 a 4 
hdl ly de a) Cpa ae 30 36 30 18 8 
ZO MEW eda es 4: 55 28 27 18 17 
Bibs moc ame ot At 50 41 30 10 
SOp whe ote rs. 91 56 55 45 23 
ZOE it 75 71 68 52 45 
AG Bester). eh: 96 73 59 56 39 
Gils SA ows rn ees 86 76 51 51 45 
OO a ee we 81 66 63 57 33 
lt oe es ee 80 51 58 35 42 
GOW eat hisses 54 32 46 36 36 
Sb, Fo woken ene et ea 58 40 44 24 21 
(OM POnES Rao k al 45 28 30 32 18 
Calg s. Oe a eee 23 32 22, 13 8 
SO eee meee eee ae 11 14 8 4 4 
OU ee ae el os if 7 ai 1 1 
GO reese a hs ae S il 2 1 1 

No. of Cases. . 868 683 628 484 356 

TABLE 51 
DISTRIBUTIONS: PHYSICAL TESTS —AVERAGE PERCENTILE RANK 
Girls 
PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

Ome ce os 2 1 1 
UB ss indy Ao es ea iG 4 3 1 1 
HG acre’ Saas « 3 «3 15 8 7 8 3 
PAUP. 3 SIMs eee 18 18 24 11 5 
2OMrae ee sks. as 31 31 25 17 10 
SS ay te ke 53 45 35 21 12 
G10) a) (ogee ee wee 57 41 35 Pall 15 
a ae edb 51 55 47 31 20 
Vie ast. aed 73 55 64 57 25 
Al 2c. ee 79 54 53 38 46 
tear eles sits: 71 59 60 44 20 
Gy gos ec Seea 56 47 50 40 21 
GOR ete eee 0 51 39 50 34 30 
SCS Sele. Be 45 32 30 24 17 
Openers fan fy 24 26 18 28 10 
(a, coon 15 9 17 9 6 
SOM ae mc res 11 6 4 3 3 
OH Nivea ee ee 2, 4 1 2 
O Gia eacioe etree cs 

No. of Cases . . 661 533 523 396 245 


CHAPTER IV 


THE SCALE OF MENTAL MEASUREMENTS 


In the present chapter we shall present the results of the mental meas- 
urements for the entire group of children of each age, regardless of whether 
they are at work or in school. The detailed comparison, by industrial and 
school groups, by ages, by sexes, and by educational status, will be taken 
up in later chapters. Our present purpose is to present the results of the 
mental measurements in the same form in which we presented the 
physical measurements in the previous chapter—as a series of scales 
which can be used for measurement. We shall first discuss each mental 
measurement made, presenting the results in the form of a percentile 
scale of twenty divisions for each year in which the test was given. We 
shall then develop a scale of average percentile ranks for each of the five 
years from fourteen to eighteen years inclusive. Unlike the physical 
series, the mental tests given differ somewhat from year to year. Only 
tests whose actual content could be varied from year to year could be 
repeated without danger of introducing too large an element of memory 
and practice. Even those that could be varied became uninteresting if 
used too often. Tests of the ingenuity type obviously could not be repeated 
at all. 

The only tests repeated each year for the five years were cancellation, 
substitution, and memory. A controlled-association test was given each 
year. It consisted of easy opposites at fourteen and fifteen, cause and 
effect. at sixteen, hard opposites at seventeen, and easy opposites again 
at eighteen. A test of the sentence-completion type was used each year. 
At fourteen, fifteen, and sixteen it consisted of finishing a sentence of 
which the first few words were furnished. At seventeen and eighteen, it 
was a test of the mutilated-text type. Tests of the construction-puzzle 
type were used at years sixteen, seventeen, and eighteen. Tests of the 
puzzle-box type Were used at years fifteen, sixteen, seventeen, and eighteen. 
The Healy and Fernald puzzle box was used at fifteen and sixteen, the 
Hayes instruction box at seventeen, and the Freeman puzzle box at 
eighteen. Tests used only once, at year eighteen, were Woodworth and 
Wells hard instructions, recognition of geometrical forms, an Aussage 
test and the Yerkes Point Scale. The exact measures selected for the 


scale of average percentile ranks will be discussed in connection with 
each test. 


74 


THE SCALE OF MENTAL MEASUREMENTS 75 


CANCELLATION 
(1, TEST 26) 

The form of cancellation test adopted was the standard page of small 
letters described in Whipple’s Manual, Test 26. The page contains fifty 
of each of the letters of the alphabet, irregularly distributed. There are 
two forms, one beginning with the letters h p and one with cz. Our original 
intention was to use a different letter each year. We selected letters which 
do not extend either above or below the line as more uniform in difficulty. 
Our first list of five was a, m,w,7,and s. After giving three of them, how- 
ever, we discovered that the differences in the difficulty of cancelling the 
letters were so great that comparisons from year to year were rendered 


TABLE 52 — CANCELLATION — INDEX IN SECONDS 


Boys 
14 Yr. tor. 16 Yr. 7 Yr: 18 Yr. 
PERCENTILES Ronse a Cetin hs Toteer vs Tether a Tatteci 
it oe aia ie 379.8 249.4 281. 276.0 210.9 
OSes ce co 329.7 230.8 Dole 258.9 194.9 
TORMPREN re oe s 299.3 218.4 WSN5\. 238.6 185.5 
Albee > 4 Jahr Saat 280.6 209.8 224. DD eal 177.0 
ORI oT es ha 267.4 PAD 1h 215. 216.1 169.9 
COMERS hn 255.5 193.9 207. 206.1 162.8 
SORE. se 244.8 186.7 200. 197.9 iby 83 
Klee th, | ar So0RD 179.9 194. 192.6 153.0 
AD we MMO tes are! 2 227.4 174.5 189. 187.3 148.6 
OPS S 6, es See 219.4 169.0 184. 182.0 144.3 
DOMME ARS, Couis.s, 3 SID) of 163.6 178. UC 139.9 
GOiaeire. cokes 2 ; 205.9 158.3 174. V2.7 136.0 
Goer sca ed 199.2 153.0 169. 168.2 132.0 
(OR ROR. Cale R ss 192.5 147.8 163. 163.7 128.0 
(8S ten Ae 185.7 142.6 160. 159.0 124.0 
a. ae ee 178.7 136.9 1o3- 153.2 120.1 
oa. 170.1 130.7 147. 147.4 114.4 
OO) 4. oe abecee 161.5 124.6 141. 141.5 108.7 
OD Geena. one, io 146.8 ila sya 130. 128.4 102.9 
No. of Cases .. 843 676 629 472 Sou f 
ise ro) S ro) oo 
H+ fe + H+ H+ 
i a mH — a 
Wedian wears. . - in a 7 = s 
bd as) a) tJ rd 
Q 40.9 29.3 Di ta 28.6 23.0 
Se ne eee ee 
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very difficult. Accordingly we decided to use the letter a a second time 
at seventeen and the letter m a second time at eighteen. This gives an 
opportunity to make a direct comparison of the amount of improvement 
in a three-year period. The change in letter does not interfere with using 
the results of each year in the form of a percentile rank, since the letter 
remained constant for all of each year’s measures. 

In giving the test, the page to be marked was laid face down on the table 
in front of the child. The other of the two forms, with a few sample letters 
already marked, was in the hand of the experimenter, who showed it to 
the child and instructed him as follows: “On the other side of this page 
[pointing to the one turned down on the table] are some letters just printed 


TABLE 53 — CANCELLATION — ACCURACY IN PERCENTS 


Boys 

L440 Vins 15 Yr: Gs he ri 
PERCENTILES Taties a heuer m Adi w Let ine a ne m 

ie cok ts areas Pr 53.9 79.9 74.3 Wins 87.0 
LO eee cee 63.3 85.4 79.1 84.0 90.8 
[Rie s,s eee ae 69.6 86.2 82.8 86.6 92.2 
20: EE cree 73.8 88.9 85.8 88.2 93.6 
Cee ee 76.8 90.6 87.1 89.7 95.0 
O00 Te eee eon 79.2 OVae 88.3 91.1 95.7 
SD PEE eee 81.6 92.8 89.6 92.2 96.0 
40a me 84.1 94.0 90.8 93.3 96.3 
407 Kieth 4 86.1 95.1 91.9 94.5 96.6 
SOE 82 er 87.3 95.9 92.7 95.5 96.9 
OD Mae ts bores 88.6 96.3 94.0 96.0 Cine 
COs oe 89.8 96.7 95.0 96.4 97.5 
65 5 ee 91.3 Sie 95.8 96.9 97.9 
70 25. 92.9 97.5 96.4 97.3 98.2 
GIN Wels Sop 94.5 98.0 97.0 97.8 98.5 
SO Es wok ae 96.0 98 .4 97.6 98.2 98.8 
Som Fetes A oan. 3 97.0 98.8 98.2 98.7 99.1 
90): Lee, Gass 98.0 99.2 98.8 99.1 99.4 
O05, MVM ic: talok 99.0 99.6 99.4 99.6 99.7 
No. of Cases . . 849 681 634 478 358 

% g : . S 

ww Re} NI on os) 

+ ie I H+ H+ 

IMGCUEN 5 5 so ts RS S a . 

— 

ac) ac) sae] ac] rg 

& ies) es] & ies 

Q) OR te ee 8.9 Sali 5.0 4.0 1.8 
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in rows, like this. What I want you to do, is to draw a single line with 
your pencil through every a on this page, just the way it is done here, and 
see how fast you can do it. If you should make a mistake and draw a line 
through the wrong letter, don’t stop to erase it, or try to correct it, be- 
cause that would take too long—just go ahead. Of course I want you to 
mark every a on the page, and do it just as fast as possible. When: I 
turn the page over, begin, and I will take your time with this watch.” 
The watch was started after the page was turned over, just as the child 
began to look for a’s, and was stopped as he finished the last line. The 
most important part about the instructions is to give them with such 
emphasis that the factors of speed and accuracy are equally prominent. 


TABLE 54 — CANCELLATION — INDEX IN SECONDS 


Girls 
i NEG, 16 Yr. lif NG 18 Yr. 
PERCENTILES ie er a at m Letter w Leiter a Petter m 
5 Pe. MES 334.4 21657 249.0 243.7 187.1 
IC ack) ee 301.0 196.4 228.0 214.7 lal 
LOM eyes 276.1 186.0 215.0 199.7 159.9 
B40) sce ae ear ae 259.9 177.4 205.0 193.5 154.9 
ZORA: He ahs 245.7 171.0 197.0 187.3 150.0 
S10) >" 5, UA Ge ae 230.1 164.7 190.0 181.0 145.1 
SO eee eles bag irre 226.5 158.9 182.0 175.6 140.1 
A(T =, ois. ays 218.0 154.7 176.0 170.4 1385.2 
Ee ee 209.6 150.4 HALO 165.1 130.3 
DO Meer sc a a's 201.2 146.1 166.0 159.9 125.4 
DD) eee sy set es 194.5 141.9 161.0 155.6 120.4 
COM ene. So oy 188.0 137.9 156.0 151.2 116.4 
GOREN erect Ge) e 181.5 133.9 151.0 146.9 112.5 
(Oe ct oe 174.4 130.0 147.0 142.5 108.5 
OMe te) es 167.1 126.0 142.0 137.5 104.6 
SOM emer fe se 159.7 122.0 136.0 131.6 100.6 
Sey Wea as! Cn ee 151.8 TAG, &3) 130.0 125.6 100.0— 
OO marae tee er ese fs 143.8 109.3 124.0 119.4 100.0— 
ORME cvs. 2 130.8 10250 115.0 108.0 | 100.0— 
No. of Cases . . 649 532 524 399 276 
i) an oO Jo) = 
H H H H 1 
Median =m 2 mH = H m = 
om bo OV On ie) 
a a) a) a) ~ 
Q On acta 39.3 Pee bs) Pat at5) 24.9 PPA 
eh a aa ee 
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The time of the test was recorded in seconds, and the accuracy in per- 
centages. When no wrong letters were marked, the accuracy was very 
simply obtained by deducting 2 per cent for every omission. To facilitate 
marking, a page was prepared in which each of the fifty letters of the test 
was cut out. By laying this page over the one to be evaluated, omissions 
were easily and accurately counted. When wrong letters were marked, 
the accuracy was figured according to a formula which took both cor- 
rect and incorrect markings into consideration. The formula, suggested 
by Whipple, was as follows: 


ppb eden gt letters correctly marked | 
“y= 50+ letters wrongly marked 


TABLE 55 — CANCELLATION — ACCURACY IN PERCENTS 


Girls 
2 ss 14 Yr. 15: Yr. Xz & 
PERCENTILES Letter 4 Tater m poh w Reta mes m 
pee tars Ses we ke 52.9 79.6 72.0 Ayal! 86.8 
OSE ese s Be 61.6 85.9 rirbtss 80.2 91.1 
lite! £ «| Aaeaae. Meow 68.4 87.7 82.0 84.5 | 92.7 
209.9%, Pees eee 73.4 89.5 85.6 86.7 94.3 
25 SRA be 8 76.4 91.0 86.9 88.3 95.6 
SO ere ee A 78.3 92.2 88.1 89.9 95.9 
oO) Peel: fs eog.3 80.1 93.5 89.4 91.1 96.2 
AQ, RARER. oe 82.2 94.8 90.7 92.2 96.5 
AD hee Bm, 84.4 95.8 91.9 93.3 96.8 
50) Beak 86.2 96.2 93.1 94.4 97.0 
Do Rn RO SF Sie 96.5 94.3 95.4 97.3 
60 RA eee 89.1 96.9 95.5 96.0 97.6 
65:3E 5d s-.ne ce 90.6 97.3 96.1 96.4 97.9 
LO cee Oe oal 91.9 97.7 96.6 97.0 98.2 
CD. ee ce ee 93.3 98.1 97.2 97.5 98.5 
SO we ee 94.7 98.5 97.8 98.0 98.8 
SO: Wiis. tu hee 96.2 98.9 98.3 98.5 99.1 
QO MARR” st 97.5 99.2 98.9 99.0 99.4 
Ob te BREDA ara oak 98.7 99.6 99 4. 95.6 99.7 
No. of Cases 655 534 530 406 76 
+ lH + I+ 
Median ..... . a 
ns i) ow wo an 
ae) ae ae ae an 
ies) & 4 ty 
Osa, ae 9.0 SHO! DZ 4.6 Le 
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An index, consisting of time divided by accuracy, representing an es- 
timated time for a perfect performance, was figured in each case. 

The method of estimating accuracy when incorrect letters were crossed 
did not seem fair for the most frequent type of error—the one in which, 
because of poor motor codrdination, the letter next the a, for instance, 
was crossed, instead of the a itself. There were very few cases in which a 
wrong letter not contiguous to the correct one was marked. We counted 
correct any case in which the mark touched the correct letter, even though 
it went more definitely through another letter. In cases in which the 
mark did not touch the correct letter at all, and which was therefore 
counted wrong, the formula inflicts a double penalty for the error since it 
counts off both for the letter omitted and for the one wrongly crossed. 
In the very few papers in which many errors of this type occurred, the 
injustice is glaring. 

The type of test is a good one for simple routine perception and co- 
ordination. It is better when letters uniform in height, such as capitals, 
or numerals, or geometrical figures of uniform size, are used than it is 
when the small letters of the alphabet are used. The test is not, however, 
a good index of mental ability. It is not highly correlated with any other 
type of ability. 

The results are presented in the form of five-percentile summaries for 
boys and girls separately, for each of the years from fourteen to eighteen 
inclusive (Tables 52, 53, 54, 55). 

In the scale of average percentile rank in mental tests, cancellation 
constituted one measure each year. The value used was the median be- 
tween the percentile rank in index and that in accuracy. 


SUBSTITUTION 
(1, TEsT 37; 2) 

The form of substitution test used was the one first described in Mental 
and Physical Measurements of Working Children (2, p. 148). It consisted 
of four pages of geometrical figures, fifty figures in each page, in ten 
rows of five each. Each page was so arranged that every figure appeared 
as nearly as possible the same number of times, and no line contained 
the same figure twice. Ten different keys, designated by letter, were pre- 
pared. As the keys show (see the following page), there were just nine 
geometrical figures, each one to be associated with a digit. Four of them 
consisted of pairs of figures which were easily confused in learning (in the 
first key, 3 and 6, and 4 and 9). The others proved to be more distinctive, 
though they were all very simple modifications of the square and the tri- 
angle. In repeating the test year after year, care was taken to see that a 
different key was used each time. 
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In administering the test, the experimenter laid the first page of figures 
before the child on the table, set the key up where it could be easily seen, 
supplied the child with a good pencil, and gave instructions as follows: 
“You see this page of figures. On this card I have the same figures, but 
each figure has a number in it. What I want you to do is to write in each 
figure on this page the number you see in the same figure on that card. 
For instance, what number would you put in here? [The experimenter 
points to one of the figures which might easily be confused with another— 
the figure V or U.. If the child makes the wrong answer, the experimenter 


TABLE 56 — SUBSTITUTION —INDEX 


Boys 
Practice Pace 1 Practice PacE 2 

PERCEN- PERCEN- 
TLE 14 15 16 17 18 TILES 14 15 16 17 18 

yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs 
Dn econ Olt 47 TSOeONLLOOn2 | L91e0 One 190.0) 175.8 | 159.4 | 157.6 |162.7 
NO Meee lon ON OSmA ti fs dca Out (2p l ial O 174.0) 157.6 | 148.8 | 143.0 |148.7 
omer 20 anon) 9b) LOLso 1 L6820i| 1622096 Lo 162.0) 147.8 | 189.2 | 135.8 |138.1 
ZO PL OGLO NE fonOl Loon | LoOn4 loos: 20) 154.2 | 139.5 | 184.0] 180.2 |131.9 
ZO Sse a LGOEO | LoZeO Molen Tolley 25 148.0 | 1386.2 | 129.0 | 124.6 |125.6 
30. . « | 181.2) 168.0] 147.4) 146.4) 146.9] 30 . . | 141.2) 1380.0] 123.8] 119.6 }119.6 
CI ELORS | MLO mONMASn Oat A2e2 Opel / econ tl Los2illon2 
ADM EO) LoseON 1S8asi( 137 oso. OM 40) 2 5 33:6) 1200 0115.0) 113, 014128 
45. . | 166.2) 148.6] 135.4} 134:4 | 1384.3) 45 130.0} 116.6} 111.0/ 110.0 |109.4 
Ome | L614 | 14328) 1SieSi 13170) 138056) 50 126.4 | 112.8 | 106.8 | 106.4 |105.9 
55... | 157.0 189.4) 128.2) 128.0) 126.9 55 122.8 | 109.0} 102.8} 103.2 |102.5 
60 . . | 152.6) 135.8] 124.6 | 124.4] 1238.2} 60 119.2}105.2} 99.0} 99.8) 99.1 
GOEL SEA Mole Sil 2ie2y tae 2ut LORon Oo 115.0}101.4] 95.8] 96.6} 95.8 
TOM 44 0) 12852 1/1180) W741: 9-70 111.0] 97.4] 92.6] 98.0] 92.4 
7 . . | 139.6) 124.6) 113.4] 113.4) 112.3] 75 107.0} 93.2} 89.4] 89.6} 89.1 
80 . . | 134.2]120.8]109.4/109.6] 108.7} 80 102.8] 89.2] 86.4] 86.0] 85.8 
85 . . | 128.6/115.0/ 105.4] 105.6) 105.1] 85 98.0} 85.2] 83.2] 82.6] 82.4 
90 . . | 123.2)108.6)101.4) 101.8) 101.6] 90 OOM Sle 2 SOL: We eddonleditae 
95 . .|114.2)102.2| 91.8] 92.6} 91.6] 95 83.2| 71.7} 69.8] 69.0) 66.6 
No. of No. of 
Cases 763 677 632 484 370 Cases | 772 676 | 634 | 482 | 370 

SASS ee ae SoHE 2 les ais 

ns co oo ° fon ns oa) ra a ae} 
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TABLE 56—Continued 


—— 


PRAcTIcE M P 3 Memory 
PERCENTILES ere i ge esi PERCENTILES En 

14 yrs. | 15 yrs. | 16 yrs.| 17 yrs. | 18 yrs. 14 yrs. | 15 yrs. 
Sue: (Aes oes. 170: S642) 294516 1280 78127255 | oe eee 271.8 | 254.5 
LOVEE Seecien uence 155 4.246: O 214 921070) 20252 0a ener 212.6 | 206.2 
LD a eee oe 14424) 135 56 S247 eon lS) on ele ee 180.1 | 163.9 
LORE RMES. Saree 18656) 12874 | LoTEO ASOFOH ASS ZO eee eee 156.6 | 146.9 
DL eer ee ee Carries NE OE PA ON an ey PAGO S| PA | 5 5 6 5 6 5 143.5 | 181.3 
OU) ac eran eae 126.0 WT GUS WA2S Oil Zosai lsc oe ee 133.0)118.5 
ee Me eal Mana 120 OR VA2 See ea eon Ose hces os ee 123.443 
A() Riera. et. eee: TVG eS |LOSS Sie Tea ee ee ee 116.6 | 107.7 
LEW MD See es Soe TUS 645) LOSe OH OS s63| 0429) 1OGs 1a tA eee 111.4} 102.3 
OO! Ge" 4 cep vee se 11020) LOL, Ol 9929199" Oi 008s 1.505 eee 106.2) 8978 
DO ig eae mee 106.8: 9766)" Ga261) 9423)| 204 3) Domnmrn. nna 100.9} 93.7 
GO Rare. ee oes 103.2) 69452 Ole 4 SOR rel ced: Gl: eee ee 97.0} 89.8 
Cozae.- Meco nce 10020) 9059 Siac SOi205)| BOteouh) (Come inen ena 93.4] 85.8 
Os, $e ae ee O6%0) | S76) 8229-83 ole SO. Sal.) oe eeuee mre 89.8] 81.9 
Mews. sccmacsiecd tae OPQ 8422) 7 O22 SOME wae ONO mee re 86.2] 77.9 
SO) Meee cation Change SSTO SONS Ih Wace te COO Roel CSO) aoe 82.6] 73.8 
SO eee aaa eee ROE 76 Ol OOo dl Ouh OO oer Ree ge eee 76.2.1. 69.7 
OT al Sere ee a Aveta evAUe veel) Wane ai Xelomesh i Moses VC Metis 2 ae 1.6) Oona 
se 6 RENE en ae 69-851) 165.3410 6120!) SOle7 GL ONL OS ee ee 65.2} 61.6 
No. of Cases . . | 766 | 67 618 | 480 | 370 || No. of Cases . . | 760 670 
SlgsnihS fe S41s 
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points out the error.| And in here? [The experimenter points to one of 
the unique figures.] I want you to begin here at the top of the page and 
fill in the figures in rows, just as you come to them. As you finish each 
row, I will cover it up with this piece of cardboard, this way. Now begin, 
and see how fast you can get the whole page done.” 

The stop watch was started as soon as the child began to look on the 
card for his first number, and stopped as he finished writing the last one. 
If the child noticed errors before the line was covered, he was allowed to 
correct them. The object in covering each line as soon as the child filled 
it in was to make sure that on the practice pages he worked constantly 
from the key and on the final page constantly from memory—never from 
his own previous records. 
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At years fourteen and fifteen, three practice pages were allowed; and at 
years sixteen, seventeen, and eighteen, two. On each practice page the 
suggestion of speed was given. At the beginning of the third page in the 
fourteen- and fifteen-year series, and at the beginning of the second page 
in the remaining series, the experimenter said: “Fill in this page, and try 
to do it still faster this time. When you finish this page, I will take the 
card away, and then I want you to try to fill in the last page from memory.” 

The test proved so easy, even for the working children, in the three-page 
form that it was reduced to two practice pages during the last three years. 
This change in form makes it impossible to get a uniform comparison 
from year to year, except for the first practice page, where conditions 


TABLE 57 — SUBSTITUTION — INDEX IN SECONDS 
Boys 
Sum or THE Practice Pacres 


Paan3 1, 2, 3 Paces 1 anv 2 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
ie O83 ere ee 573 525 sor 340 340 
LO pws ache ts i, a 529 483 315 314 all 
USS 7 has te ae 496 456 301 296, 295 
ZOD 4e Ain, aie 8 Ls 478 436 287 282 285 
275 0 nee eee ' 461 420 278 271 274 
SO aeReatt a Star ed 446 407 270 264 264 
Some Oe. hee ae 432 393 262 256 253 
OSS hse Crary eee 420 379 254 249 246 
Aer tn oe oy bs 410 369 245 243 239 
Oe Su cS aes eer 399 361 237 238 233 
DOM atte cere. 389 352 231 Doe, 227 
GO Seo 8 ceri 379 339 225 226 221 
GO Rrete te Oa Koos 369 331 220 220 216 
HOW ee. See te 32 358 321 214 214. 210 
RE Sec’ ay sy Ue 347 311 208 207 205 
SO Beep a a8  & 336 300 201 201 199 
Sms. se it 324 286 194 193 190 
OORT Sein H.-4 306 272 185 185 181 
Oil 34 | an eae 284 257 169 176 167 
No. of Cases . . 767 670 632 477 370 
H+ lH I+ + H+ 
+ ho bo _ — to 
Median . _ ae a6 a5 an 
rd so rd rs hd 

1 57 54.5 35.0 32.0 34.6 
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remained constant. Page 2 is a practice page at all ages, but is given at 
years fourteen and fifteen without warning of the memory page, and at 
the remaining years, after a warning. Page 3 is a practice page, given 
after a warning, at years fourteen and fifteen, but is the memory page at 
the remaining years. Page 4 is a memory page, given only at years four- 
teen and fifteen. 

In dealing with the results, time in seconds and accuracy in percents 
were recorded for each page separately. Since there were just fifty figures 
on a page, each error or omission meant 2 per cent off from one hundred. 
The two measures of time and accuracy were then combined into an index, 
which was time divided by accuracy, or the estimated time of perfection. 


TABLE 58 — SUBSTITUTION — ACCURACY IN PERCENTS 


Boys 
Memory Paar 4 Memory PAGE 3 
PERCENTILES = ——s 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Se 6. ap xe 60.8 62.0 58.7 69.1 67.0 
IOI, 2p "Sater aoe 70.1 ile 70.3 71.4 (Wel 
toe. ees See Thejatay 79.1 Ce COR Te 
20 ay ae. meunons 81.3 84.6 81.5 82.9 83.4 
DD eae i ae a 85.1 87.8 85.1 86.1 87.9 
30a ei nie 88.2 90.7 88.8 89.5 90.3 
30) jeans en ee * 91.4 93.1 Ole 92.5 93.4 
AQ), ABRs thes 93.4 94.8 93.3 94.0 95.6 
AD Cc Miemeed by Se oy ase 95.0 96.2 94.6 95.2 97.6 
VOLO) Sry ih ee get 96.2 96.9 95.8 96.2 98.6 
Dom Wells) ree 96.8 97.6 96.6 96.9 99.3 
GOle ere, eae 97.5 $8.1 97.2 97.5 100.0 
O5:s aes Fe 98.0 100.0 97.9 100.0 100.0 
70 AER... 2S 98.4 100.0 100.0 100.0 100.0 
COM Qs 6 ok oe 100.0 100.0 100.0 100.0 100.0 
80 3) Re ae 100.0 100.0 100.0 100.0 100.0 
SOU pe de) 100.0 100.0 100.0 100.0 100.0 
90 i | ae eee 100.0 100.0 100.0 100.0 100.0 
OOM atthe tage ne 100.0 100.0 100.0 100.0 100.0 
No. of Cases .. 770 677 622 483 371 
two Ne) ee) wo a 
* He H+ H- H+ 
Median . . . : 
eo (Je) nod He qo 
rg rg ae] rg rg 
ty ical te (eo) ie3) 
Aen, pee St dao 6.1 Veni) ; (pa(0) 6.1 
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For the practice pages, performed with the key, the index seems a fair 
measure. It was doubtless true that those who made errors could have 
done the practice pages correctly if they had taken a little more time. 
But as applied to the memory page, the index is a less understandable 
quantity. It is not true that those who made errors on the memory page 
could have done it correctly if they had taken more time. Moreover, the 
imperfect memory in most instances modified the time of the memory page 
directly, since uncertainty and hesitation meant a much slower per- 
formance. In this instance, the index represents a double .penalty for 
imperfect performance. It serves the purpose of providing a rough and 


TABLE 59 — SUBSTITUTION — INDEX IN SECONDS 


Girls 
Practice Pace 1 Practice Paar 2 
Prxrcen= | Prercen- 
cess 14 15 16 17 18 a 14 15 16 ivy os 
yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. | yrs. 
5 235.4 | 207.8 | 194.4]195.6)194.9} 5 183.6 | 164.0] 171.4] 169.2 170.2 
10 212.6) 189.0) 175.2}175.0| 177.5} 10 170.6 | 155.2 | 153.4 | 150.0 |152.0 
15 198.0] 177.0] 164.4 | 163.8] 165.0] 15 159.8 | 144.0] 142.8 | 138.0 139.5 
20 189.8} 169.8 | 157.0 | 156.4 | 155.7 | 20 154.4 | 1387.6] 135.6 | 131.6 |129.9 
25 181.2] 162.8 | 151.6 | 150.8 | 148.6] 25 148.8 | 131.8 | 129.8 | 125.2 120.3 
30 176.2 | 157.4] 146.4 | 145.2] 141.5} 30 143.2 | 126.6 | 123.8 | 119.4 |116.3 
35 171.6 | 152.8 | 141.2) 1389.8 | 137.6] 35 138.0] 121.6) 118.8 | 116.2 }112.5 
40 167.0] 148.6] 188.0] 136.6] 134.6] 40 . . | 133.6/118.0)115.4]112.8/108.7 
45 162.4) 144.1 | 134.4] 132.6)131.6] 45 . . | 129.2)115.8] 112.0] 109.4 1104.9 
50 158.0] 139.8] 131.4] 130.0}128.6] 50 . . | 124.8/111.6] 108.4] 106.0 |101.1 
55 154.0] 137.4] 128.4) 126.8)125.6] 55 . . | 120.4/108.6] 105.0] 102.8] 98.0 
60 HOROMMIS SEO Oomo ml 2a e 4a ONG OCOMmmn et GuGHlOnmOleLOle Gl oOnan Oo 
65 145.81130.0| 122.2 |)120.21119.4] 65 . . | 112.8)102.4) 98.0] 96.0] 92.5 
70 141.8] 126.8}118.6|]115.8|115.6] 70 . . | 109.0] 99.0] 94.6] 92.6) 89.7 
75 PS TRONMOSAa Aen eA lade al Oma LOD s2 IOorG | Ole2 Son zi Soro 
80 . . | 132.0|120.2)111.4)107.0) 107.9) 80. - | 101.4) 90.2] 87.6] 86.0) 84.1 
Sb | 126281 114-2) 106.0 | 102.4: 104.0) 85 =. 96.0} 85.8} 84.2] 82.6) 81.3 
90) =. . 121.6) 108.0 101.6) 96.4) 100.2) 90... SOP SOR SOE SII (jac ln (ono 
OD a © |] UO) OP Pres|) OR) oes Sy ee 88.0] 72.4] 70.6) 69.0) 67.2 
Not op rola No. of 
Cakes 621 538 532 401 PME Cases 624 537 5384 401 278 
B| 2/2) 8/8 E/E; se) es] 8 
Sealine wc e Sys elle Win Sd ba ae 
H+ H+ H+ H H+ + H H+ H+ + 
Median m — = = = | Median = = a - 
ri | ret md ore | rm fe | ow | we } 
Be) |e | & | & Hla |e] |] os 
Cees O91) to | 18.6-1 19-7-1 18.9 1 Q 91.8 | 18.1 | 19.3 | 18.0 | 16.7 
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TABLE 59—Continiued 


Memory 
PRACTICE M P 3 

PeRCENTILES pais ar ee PERCENTILES > 
14 yrs.| 15 yrs.| 16 yrs.| 17 yrs. | 18 yrs. 14 yrs. | 15 yrs 
Ooo he ee eee 1697-0 1215620'1'303.0 285 Si'28420) eo ae ce) eee 282.8 | 249.4 
LO gee arc weidiee 2 154 Sit Oss W243 2 Ae Oe be) Oe ee 214.5.| 186.5 
L Ove. Sicc te tees ate TAS OSS e820 Ul 2 2c tal el geese) | kc 179.9 | 157.3 
DA Wier aes Such ie T3726 12752; | LSITSOHe Bows ol kseecil| 20 en ee ee er 159.1] 141.5 
Don aan «Pe 132).4| £2076) 16020 4405) 1Sse3ie 25a, scence ee 147.0] 131.5 
SO Wie oe ee ae TOTAAL 6p AL 29 MI SOES Ze Sr oO) ieee enn S621 122. £ 
SO ada cugtiencae aie 122A 226) 2829) |e OA Ae ese ee 126-90) 11het 
10) ee ee eee LS OV LOSERS Se 2s Oi 106 30) eee 118.9 | 108.7 
ADS ..6 0 ae 114565 10458) 21 Za LOGON POO Nis en yee nee 113.9 | 102.4 
SONS wc Rogie ners LTITEO LOOP SH 05325) 100 sles So. i oOme eee 109.0| 97.5 
Sderot Aset LO F497 Ale 99)24) 29426 SOLe2 poe see ee eee 104.0] 93.4 
CO Scie Se 1042.0)" 94.72). 95..2:)289..4.) “875 81 SOO eeeneee neces 99.2] 89.4 
Ga isamoae mataerwetenes 100652908: 9152: 985295)84.6) G5 eee eee 95.0} 85.3 
(OP a ee rea 9652 |, 8726|) Of22)\ 82.44 Oli (CO meen mene 90.7} 81.2 
(OMe Ee ee eee Pleo h to ag! S| merase || towel WareseHl TAI SAG Gok a. 86.5] 77.0 
SOM > Say Rae. 8726] SUsOe 78.9!) (Zee aeoulSO a at eee ee 82.3| 72.6 
Si eee oe ee S352) 816220 (3:0 | OOe4 |S ORG CSS a eee 77.0) 6823 
OO wa oer) ee iS) 6068) 67 23)10 1652 OlR Goes OOm ne eens 70.9} 63.9 
05 hed aod Od “aie Bee 6828/5604 61.6857 41 OOO OSes ee eee 64.8] 58.0 
No. of Cases . . | 621 5387 | 524 | 404 | 276 | No. of Cases . . | 622 538 
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somewhat arbitrary method of assigning a single value to the memory 
page, in which both time and accuracy play a part. 

To obtain a common measure for the practice part of the test, the 
indices of the practice pages were added. 

The results show that, with the amount of practice given, the majority 
of individuals reach a high degree of accuracy on the memory page. Seven- 
ty per cent have an accuracy of 90 or more on the memory page—a degree 
of accuracy which means only careless and inadvertent errors. The chief 
difference appears in the time required to reach this more or less uniform 
degree of accuracy. While some individuals have done it with high speed 
and no practice errors, others have done it very slowly and with practice 
errors. However, the accuracy of the practice pages was on the whole so 
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high that it does not furnish a basis of differentiation between groups. The 
use of the index takes errors into consideration in the individual record. 

In using the test as an element in the scale of average percentile ranks 
on mental tests, two measures were chosen. The first is the sum of the 
indices of the practice pages (Tables 57 and 60), and the second is the 
median between index and accuracy on the memory page (Tables 56, 
58, 59, 61). The index alone is an unfair measure of the memory page 
because it penalizes errors too heavily. 

The test is a good one for a routine type of efficiency, which is demanded 
in many kinds of work. It seemed worth two measures on the scale. 


TABLE 60 — SUBSTITUTION — INDEX IN SECONDS 


Girls 
SUM oF THE Practicr Paanus 


Paass 1, 2, 3 Pacss 1 anv 2 
PEPRCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

Oe eee ee 575 534 354 348 345 

LO BRS ecm 5) 527 472 323 314 322 
Nae Ge 05 terse ears ne 497 443 305 295 298 
20 Rate ea os «6 475 423 291 280 279 
ES) Biot Gee ee 457 410 279 270 269 
SOMA asic 442 396 268 261 261 
SOUR EES. le 427 386 261 253 254 
AQ AR Pes ach ew 2% 416 376 254 246 247 
AD GE Aetaeas are 406 365 248 241 240 
DO Dewees os eS 397 354 242 235 233 
OD ete ma yeh, Ys 388 346 236 230 226 
OOM est, ae 378 338 229 224 220 
CDP wus So 368 331 223 218 214 
ODER ees Bate he 356 322 waaley 211 208 
TEM (5a) \eaceomen 343 311 211 204 203 
SO Aeatree west 330 299 205 197 196 
SI) Ube eames oct as 316 287 198 189 188 
OO etic wee ol cs we 301 PAR) 188 180 180 
OB Petes. isin seks 279 254 174 167 167 
No. of Cases ... 622 530 532 : 398 ae, 
¢ Ne) Ne) i) 

H- I+ H- HH [ar 

bo i) _ wo i) 

Median..... Bs aS ae a; ne 
rd Ne a rd nd 
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Memory 
(1, Test 38A) 

The memory test used was immediate memory for digits, administered 
by the auditory-visual-motor method. Two seven-place, two eight-place, 
and two nine-place series of digits, printed in large black numerals on 
strips of cardboard, were used in giving this test. A five-place series was 
used for illustration and practice. The test was timed with a metronome. 

In giving the test, the strips of cardboard, with the series arranged in 
order of length, were laid face down on the table. The child was given 
pencil and paper, the metronome conveniently placed, and instructions 


TABLE 61 — SUBSTITUTION — ACCURACY IN PERCENTS 


Girls 
| Memory Paap 4 Memory PAGE 3 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
OS) Ae Ls ee 60.8 63.2 50.4 53.5 57.9 
gO isles Ura Bea 73.8 75.6 64.5 69.2 72.4 
5 = eect oF 79.1 81.3 73.4 76.4 78.8 
DOM Me saan oe eee 83.9 85.3 77.6 80.2 83.5 
25: PR es eas 86.7 89.1 82.2 83.7 88.4 
SO eRe es 89.4 91.8 85.7 88.1 92.3 
BO: Aeete se oe 92.1 93.8 89.5 91.4 95.0 
ASS Mee ae te 93.6 95.7 91.7 93.4 96.5 
A RN eo ey 95.2 96.5 93.4 94.7 97.4 
OR eae oe eise acne 96.4 97.1 94.8 95.9 98 .2 
00 Sp etees eee tet, ee 97.2 97.7 96.0 96.7 98.7 
60 Se REG: 98.0 98.1 96.7 97.4 99.2 
OD. eRe eto on bins 98 .2 100.0 97.3 100.0 99.7 
Oe eee 5 ie, ere gs 100.0 100.0 97.9 - 100.0 100.0 
(CO) ee Miers eos ae 100.0 100.0 100.0 100.0 100.0 
SQ) ee el le Bs 100.0 100.0 100.0 100.0 100.0 
Sire & ae oe 100.0 100.0 100.0 100.0 100.0 
OUI MENMS cho si 100.0 100.0 100.0 100.0 100.0 
Oia eer, A. Sort & 100.0 100.0 100.0 100.0 100.0 
No. of Cases .. 626 539 525 401 278 

2 g g & £ 

ais + + H- I+ 

Median ..... 56 a6 a a a 

ne, kg ac) ie] ie) 

Oe a et 6.7 5.5 8.9 8.2 5.8 
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given as follows: “On the other side of these cards are some numbers 
printed in a row. I am going to turn the card face up, and then I want you 
to read the numbers out loud with me. When we have finished reading 
them, I will turn the card down again, and I want you to see if you can 
write the numbers on your paper, just the way they were on the card—just 
the same numbers and in the same order. I will set this instrument tick- 
ing [does so at one a second] just to show how fast to read the numbers. 
Read one every time it ticks, like this [illustrates]. The first card is only 
a sample to see if you can understand how to do it, but write the numbers 
down just the same. There are five numbers on it.” 


TABLE 62— MEMORY — PER CENT CORRECT 


Boys 
IDencnNe 7-PLace SERIES Pancm= 8-PLacn SpRIES 
TILES TILES +e 5 | RE | eT ae aa LS 
14 yrs. | lo yrs. | 16 yrs. | 17 yrs. | 18 yrs. 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. |18 yrs. 
5 Goon sOSronleZoOmo leveua | coeo 5 46.6 | 50.2 | 57.0 | 57.6 | 58.9 
10 71.4 | 76.0 | 82.5 | 78.1 | 80.3 || 10 58.2 | 58.7 | 65.4 | 66.5 | 66.3 
15 74.9 | 81.9 | 85.5 | 85.9 | 84.1 } 15 58.1 | 64.2) 71.1 | 71.4 | 72.6 
20 78.8 | 86.8 | 89.7 | 88.7 | 89.0 || 20 Hlntoy || Cots th |] ease |] wach |Past! 
25 84.0 | 88.7 | 90.5 | 91.0 | 90.1 || 25 66.1 | 70.9 | 78.8 | 81.8 | 80.3 
30 86.7 | 90.6 | 91.6 | 92.1 | 91.2 | 30 68.5 | 72.8 | 81.1 | 84.3 | 84.2 
35 88.2 | 91.9 | 92.6 | 93.3 | 91.9 | 35 70.9 | 74.7 | 84.7 | 86.7 | 86.1 
40 89.6 | 98.1 | 93.4 | 94.4 | 92.6 | 40 72.8 | 77.8 | 86.1 | 89.2 | 87.6 
45 90.9 | 94.4 | 938.7 | 95.6 | 98.4 || 45 74.8 | 81.5 | 88.2 | 91.2 | 91.3 
50 91.8 | 95.6 | 94.4 | 96.0 | 93.7 || 50 78.6 | 84.2 | 91.3 | 92.5 |92.3 
55 93.1 | 96.1 | 95.1 | 96.5 | 94.4 |) 55 82.0 | 86.8 | 92.3 | 98.8 |93.3 
60 94.2 | 96.6 | 95.5 | 96.8 | 95.1 | 60 84.3 | 89.4 | 93.3 | 95.1 193.9 
65 Yayo) |) EOSIN | Mehapeoe |) MOPGRP AN) <layarc I|elay 87.1 | 91.5 | 94.0 | 95.9 | 95.1 
70 fet | ees) |] a |) re Oh |p kahateh II) rae) 90.5 | 93.2 | 95.1 | 96.5 | 95.7 
Ue) 96.8 | 98.1 | 97.38 | 98.0 | 97.2 | 75. . | 92.4 | 94.8 | 95.8 | 97.1 | 96.4 
80 97.4 | 98.8 | 98.0 | 98.4 | 97.3 | 80. . | 94.2 | 96.1 | 97.0 | 97.7 | 97.0 
85 98.1 | 9961 | 98.7 | 98-9: |)98.0 | 85°. . | 95.8 | 97.1 | 97.6 | 98.3 197.7 
90 98.8 | 99.6 | 99.0 | 99.3 | 98.7 | 90. . | 97.3 | 98.1 | 98.2 | 98.9 | 98.8 
95 99.4 | 99.7 | 99.4 | 99.6 | 99.4 1 95. . | 98.7 | 99.1 | 99.5 | 99.5 |99.5 
No. of No. of 
Cases 845 671 630 482 365 Cases} 846 669, 632 482 | 365 
Son) ah ae ollie SAE al eS as Bae 
or) for) ns r=) NI ron i) ow on we 
+ H+ H- ie + + + I+ i H- 
Median ets ee re i ee A CLE hcl = ws = 5 
ee) 0 0 0 eS 0 AY = a ee 
AL Ge 6.4 4.7 3.4 So) 3.6 (ia 122 a0!) S20 (he PA cove! 
we le ie Ls Se IE EEE eee 
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TABLE 62—Continued 


9-PLacr SERIES 


PERCENTILES 

14 yrs 15 yrs 16 yrs 17 yrs 18 yrs. 

VISE fee ee 40.4 AS 46.2 46.4 46.5 
NO nag.cih Gevtipes as owe 46.0 48 .0 53.4 55.0 52.6 
tipo, pee ie oom, me 50.0 52.4 57.9 60.8 58.2 
Oe ae eons 55.1 56.9 62.0 64.6 62.6 
25 AIS 57.8 59.5 65.1 68.5 67.1 
30: Me oe ae a 60.2 62.1 67.6 (Pea 70.6 
ASM ta get Oe. ote 52.4 64.8 69.8 foue 74.5 
AO: Sesnthe ere ate 64.5 67.3 72.6 77.9 ri fen! 
ADs ie ee 66.6 69.6 Vion 80.5 79.3 
D0 Tees eerie 68.9 71.8 TS) 83.8 81.5 
65 Ole (flea 74.0 80.1 86.3 83.5 
602 3". Sees %3.1 77.0 82.9 87.9 86.5 
(15 eee earth tencae eh as (onl 81.5 84.5 89.5 87.9 
(0 Ae eee 79.2 83.9 87.6 91.2 89.8 
(Om roms ce een 82.7 86.3 89.6 93.4 92.9 
SO meptkins Sos 6 85.7 89.1 92.6 95.6 94.2 
cle pk & GF neon 89.2 91.9 93.4 96.7 95.6 
G0) ARO. = at a 92.7 94.8 96.2 97.9 96.7 
OS aia: Bo pone 96.3 97.4 97.3 99.0 98 .4 
No. of Cases . . 846 671 632 481 364 
8 = x 3 iar 

Noy io) oO oo or 

H+ H- H+ ee + 

Medianiteee at iras oe a o> ~y to 
ac) ne a] 52 ae] 

bs bl Hi 
Qa Vee 4) ae ie 12730) 13.4 12.3 12.5 12.9 


The sample card of five digits was then read, and any errors in procedure 
on the child’s part corrected. The sample card may be used more than once 
if necessary, since its result is never taken into account. When the test 
has been correctly performed with the sample, the experimenter proceeds 
with the other cards, stating each time how many numbers there will be 
on each one, as ‘There will be seven numbers on this card,” ete. 

There are two precautions to be observed in the use of the metronome. 
The first is to time the turning of the cards with the beat of the metro- 
nome in such a way that the reading of the first number naturally and 
unmistakably coincides with a beat; otherwise the child and the experi- 
menter may begin reading on different beats, and thus disturb the test. 
The second precaution is for the experimenter to postpone stopping the 
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TABLE 63 — MEMORY — SUM OF 7-, 8-, AND 9-PLACE SERIES 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

154, lon oh alte lee Mamta 165 177 203 196 196 
CO ee eS a elles 181 194 215 211 216 
Lovee ant een tera: 192 206 224 222 228 
20 acacia raaienare 200 216 233 232 235 
DOM eee ise csynib. s 208 223 241 240 242 
SOs cbstutey sn is £ 214 228 247 247 249 
SOMME mcr Kewic nto 220 234 252 252. 255 
AQ) te ee oh UE 226 239 2Zoy 259 261 
AD Makes Serato oss 231 244. 262 265 266 
OE cies ots, fo toute 236 248 266 270 271 
OMB ME Te wero ata 241 253 270 274 275 
Oe, <r ars 246 258 274 278 279 
Gomme OTs, Lv eowteus 251 263 279 282 283 
10 alle tak We Po ais nak at ce 256 268 282 285 286 
75 AS 262 273 285 288 287 
eS 268 278 288 293 294 
BE we TR es ss Sos 277 283 291 299 299 
00 Ger aes, Oke 285 289 297 300 300 
0) ae ee. 1. ey 294 299 300 300 300 
No. of Cases . . 844 670 628 474. 363 

3 ie 8 < s 

a co fo) f=) = 

H- H- H- H+ H+ 

%, od _ Loo ee — 

WGN, 5g 9 oo Re Re = oy on 
v rd rd fe " 

S iS iS x H 

ty Sancta sicnls. es 27 25 22 24 23 


metronome until the last series has been written by the child. If the 
metronome is stopped just after the reading and before the child has 
written, the sudden cessation of the sound serves as a distraction, and the 
condition for the writing of the last series is not uniform with those of the 
other series. 

The evaluation of the results of this test is by no means a simple matter 
unless one takes into account only the perfect series. None of the rules 
so far devised for estimating results is satisfactory. The most serjous 
defect, common to them all, is that they make no allowance for crediting a 
a correct sequence of three or more digits in the wrong part of the series. 
We adopted this set of rules: 

1. For a correct digit in the correct place in the series, allow two, giving a value of 
fourteen to a perfect seven-place series, of sixteen to a perfect eight-place series, 
and eighteen for a perfect nine-place series. 
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2. For any series in which there is but one mistake, whether it is one omission, an 
addition, or a misplacement, take off two only. For instance, if the correct series is 
7359624 and the child writes 7396254, count it only one error, since the series can 
be made perfect by changing the position of one digit—the 5. 

3. In series in which there is more than one error— 

a) Allow two for every correct digit in the correct position, and one for every — 
correct digit one place removed (except in special case under b). 

b) Allow no credit for a correct digit more than one place removed, unless it 
forms part of a correct sequence of three or more digits. In every such se- 
quence, allow full credit for all except the first digit, which should be given no 
credit if it is more than one place removed and half credit if it is one place 
removed. For instance, if the correct series is 7359624 and the child writes 


2022200 
7962453, the series should be marked thus >-5>> giving a value of 8. 
796253 
TABLE 64— MEMORY — PER CENT CORRECT 
Girls 
7-PLAcE SERIES 8-PLacr SERIES 
PEercen- | ———_——— PeERCEN-= | = 
TILES 14 15 16 17 18 TILES 14 15 6h 18 
yrs yrs yrs yrs yrs yrs yrs. yrs yrs. yrs 
5 CARI 2E2 A iGed|) ConOn | (OZOMimo 45.9 | 50.1 | 58.2 | 61.6 | 63.9 
10 71.2 | 78.1 | 83.4 | 78.5 | 80.8 | 10 51.6 | 58.1 | 64.2 | 69.0 | 71.1 
Loy Gee |) Won | S4e85 | SC29sSonGal Soro 57.8 | 64.4 | 70.8 | 72.9 | 74.8 
20 eS ONES (eon OO nla Sota OO stae20) 62.7 | 68.1 | 75.4 | 77.3 | 79.4 
25 84.1 | 89.2 | 91.2 | 91.2 | 90.8 | 25 67.2 | 70:9 | 79.2 | 82.2 |82.3 
30 86.9 | 91.0 | 91.9 | 92.8 | 91.9 | 30 70-0.) 73.1 | 82.3 | 85.1 | 85.7 
385 88.6 | 92.5 | 93.0 | 94.3 | 93.0 | 35 (21 e752 5) Soslalesr eon Siae 
40 90.2 | 94.1 | 93.1 | 95.7 | 98.7 | 40 73.9 | 79.8 | 86.3 | 90.0 |91.3 
45 91.5 | 95.5 | 93.7 | 96.1 | 94.4 | 45 76.1 | 82.9 | 88.8 | 91.4 | 92.3 
50 92.6 | 96.1 | 94.4 | 96.4 | 94.5 } 50 81.0 | 85.7 | 91.3 | 92.5 | 98.6 
55 93.8 | 96.5 | 95.1 | 96.8 | 95.1 } 55 83.3 | 88.2 | 92.3 | 93.5 194.3 
60 94.9 | 97.0 | 95.8 | 97.1 | 95.8 | 60 85.6 | 90.6 | 93.3 | 94.6 | 95.1 
65 95.8 | 97.4 | 96.5 | 97.5 | 96.2 | 65 . 88.6 | 92.3 | 94.0 | 95.6 | 95.8 
70 96.6 | 97.9 | 96.6 | 97.9 | 96.6 | 70. 91.1 | 93.9 | 95.1 | 96.2 | 96.4 
75 97.0 | 98.3 | 97.2 | 98.3 | 97.3 || 75 92.8 | 95.5 | 95.8 | 96.9 | 97.0 
80 97.7 | 98.8 | 98.0 | 98.6 | 98.0 | 80. . | 94.4 | 96.5 | 97.0 | 97.5 | 97.6 
85 98.6 | 99.3 | 98.5 | 99.0°1-98.7 | 85 . . | 96.0 | 97.1 | 97.6 | 98.2 |'98.2 
90 98.9 | 99.7 | 98.7 | 99.4 | 99.0 | 90 97.4 | 98.3 | 98.2 | 98.8 | 98.9 
95 99.9 | 99.7 | 99.4 | 99.7 | 99.4 || 95 98.8 | 99.2 | 98.9 | 99.5 |99.5 
No. of No. of 
Cases | 654 | 530 | 535 | 408 | 278 Cases} 655 | 530 | 585 | 408 | 279 
2 ie") seal Sane ae pal occ Pes os ec 
ron an aN aN on ra) NI oo on oO 
H+ | H | H | H | H | H | H | w]e 
Median ae oes N65 S no | Median) Sy i. ae 4 
ge, 52 ae) ac) ry ae] | 5) a) ae] 
Q... | 6:5 | 4.6 | 8.03.6 1 Bes. AC rere) ero lal oes as ee ez 
a NE eee | | 
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TABLE 64—Continued 


9-PLACE SERIES 
PERCENTILES 

14 yrs. 15 yrs 16 yrs. 17 yrs. 18 yrs 

Sy 8 ay eae 40.7 41.6 44.9 47.5 54.3 
LO Bere So 45.5 48 .4 62.3 57.2 60.1 
Ue oe eee ee 50.1 54.3 O71 Glee 64.8 
20 cee eee 56 56.0 58.0 62.9 65.9 69.7 
Da 5 IN eae ame 59.0 60.7 67.4 69.2 72.6 
SO pie cae 61.8 62.9 69.6 (2.2 15.4 
GORE cura eha 64.2 Go. 1 CLs. 75.0 78.1 
A (Va rupee’. ee oes 66.7 67.7 74.3 79.7 81.0 
SOA Marcher. Potratees 69.3 70.5 (OP, 82.5 82.9 
DO Cette ates ctbey Nek es GEG 3.1 79.5 84.8 84.8 
SORECeE Sora ie @ To 75.6 80.6 Sa 86.8 
GO ewes 76.0 78.9 82.7 89.2 87.9 
(Sec as ce ae ae ae 79.7 81.7 84.8 91.1 88.7 
COUR te 82.6 83.8 87.0 92.5 92.3 
Om ey a ets 85.2 86.0 88.7 93.9 93.4 
SUM rowers, Rca alc 88.0 89.0 92.1 95.3 94.7 
tiahy "9 & sere eee 90.8 91.7 93.4 96.5 96.2 
OO eibertet hei: 93.6 94.2 95.1 97.7 97.3 
OS ee Sate Asis uc 96.5 96.9 97.3 98.9 99.0 
No. of Cases . . 653 529 535 408 279 
zs 3 3 x e 

O m or 00 oo 

H- H- Ine + H+ 

Median... . .- a ay ras ny oo 
a] Ae) ne) ae] ae) 

es by by by es 
(Oy. Jas ee ace eects tho}, lL P27 OR 12.4 10.4 


All the values were at once reduced to percentages by reference to a 
table made for each series. A numerical average of the percentages for 
each of the pairs of series was then recorded. The results are reported 
first in the form of five-percentile summaries of the percents for seven-, 
eight-, and nine-place digits separately (Tables 62 and 64). In order to 
obtain a single measure for the test, these three values were added for 
each individual, and a scale of the sum of the averages prepared (Tables 63 
and 65). In the final scale of average percentile ranks in mental tests, the 
value used was the sum of the averages for seven-, eight-, and nine-place 
series, weighted twice. The importance of immediate memory as a factor 
in mental efficiency and the degree of correlation of the test with other 
values seemed to warrant giving it a weight of two measures in the average. 
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TABLE 65 — MEMORY — SUM OF 7-, 8 , AND 9-SERIES 


Girls 
PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Ds sce Aen Seye Bae 165 182 203 198 207 
i 0 eine eters, trees 185 199 220 215 225 
LO- ih Gia ae re 197 208 229 227 236 
20 ce cast Geen 205 214 238 235 247 
Di wee” Siecle tote ge 212 220 244 245 254 
OOP gene 218 227 248 252 259 
OOF & mee ee ee 224 233 254 258 264 
AQ es Tae esas 230 239 259 263 268 
AD 2a cieo Ste ee 236 245 263 268 272 
OOewahacar elder 241 251 267 273 277 
Diving Se contin 246 256 271 277 281 
GO! ic ts ey He 251 261 275 280 283 
Gina a= ae crore 256 265 279 283 285 
10) ee otigo Pee 261 270 282 286 287 
Sean A rey oe a 266 275 285 289 290 
SO eames Maeda e 272 281 288 293 294 
S5lr gaps ean = 279 285 291 298 299 
90 "as ea iva oe 285 289 298 300 300 
OB eee eee 294 300 300 300 300 
No. of Cases . . 652 529 528 403 279 
e r E te Stas 
m me N wow “NI 
H- 1+ H+ He H- 
. i — is =— 
Medians) bye ae a a “a = 
ri rd i rd rd 


COMPLETION OF SENTENCES 


(1, TEsT 46C) 


The test consists in requiring the child to write the end of a sentence 
of which the first few words appear printed on the blank furnished him. 
On our blanks were the beginnings of thirteen sentences. The number 
was the result of the fact that the first supply of blanks ordered for this 
test consisted of two pages, one containing thirteen, and one twelve sen- 
tences. To require twenty-five sentences seemed unnecessarily long and 
fatiguing, and so we used only the first page, containing thirteen sentences. 
In making new forms, to avoid possible communication and provide for 
a change of form from year to year, the number thirteen had to be main- 
tained. The five forms used are shown on the following page. 
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a b c 

13. If some one happens. . . Because. .......tUIfsomechild...... 

1 2Pee Ne SbaT anne ee a ae arene UDG Story meme eee ae he theatre 

dike Becauses =~.) 3 ee ince ens Pte hemreason win: 

10. If youdonot. ..... If you tell. ee Pee Com meoa tne AC aro7 
OL Smile so a& oh che OUT se sia pice eae COL eats: brite. Aas aks 
Se RA Gke neat, or mere eel MCW Git gg: cet TAINKy... 2-1... 6 
7. It wasevening . . Seen the morning enamine Cuwaslsnowine ns. 
6. A stroke of lightning PerAn Accidente sam fhLiae fhe death: of Mes ae 
5. When you have to ... Whenyousee .... . Whenyouwent..... 
Ak, AMA IED Go a om MI Gh ee 5 o ANAS iene Oo oss 5° 4 S 
Se LG rans ee meltrscemse: Moo f4c str. 5 Linsibelierem et: ene 
2. One must have patience . It is never right .. . . One must never Lae 
Th, Mesiansrwers ll Msg ok Rey on, MEL aYsictige eee ee aes ame The boy went =»... . 

d e 

LSamilnthereveningy see a.) ees ales. | Mie isslacheel ee aid ey gh ememA ch ol ueteen eke 

Zee bemewspaperiw. oieke a) cise} <b +. (AUSLURTICC Meee an ce tty BA ou ieee es 

TICES OSGS OUT GMM cie aetis ts. ¢ 6 e ALN ith Se Toes Meee ae Ae Re eae od Gy Oe 

LOMabetterswritings see) eeese 1. nes, He asked TOG Maar MEs te em, ee te held 
OM Lhe wunersl Ofer) St... eee eens pUhexelnid Mearnedipies het. Met todee ue 
8. A flash of mene skh woke oo Lewts dowmo tile ae eee ei 2 J. ay Oe 
fh bie i tomy sare FO a eee UD@ISGOLE: gee ees Te Le eae 
GHROUIICOG EAI me fatee, Reed) tt, oe! S This summer . see Re eee 
5. The continuation se chool awe fete Se ASVErVECOOC on itis Ma creel tiokt) 7 mtpe hye see a 
A SLRS eC Seema ee RS Sei gak ves. 6 ASX ACOVROe Saat, eee 
SVeIMeMMCl ete tee Ge rs ae eh ihe lbs 58 5G oe eee ve ooh 
Ze VOUKOUCHUNOUN Ee Niee tres oe Boysvoltenweese. ent or TERS feos 
ABE WV CAT ALO PA oe Crete: yee fol tee « iW laerng 1Aeetab «are ely tact Bs on, este ea 


The five forms are not really standardized. In devising the new forms, 
we tried to make them of equal difficulty and of equal stimulating power. 

In administering the test, the printed sheet, covered by a piece of card- 
board, was placed on the table in front of the child. The experimenter was 
supplied with a piece of paper numbered from one to thirteen, for record- 
ing association time, and with a stop watch, both screened from the child. 
The usual method of screening was by holding one-half of the child’s folder 
upright. All suggestion of speed or of timing was carefully avoided in 
giving this test. The instructions were worded as follows: 

“On this piece of paper under the cardboard are the beginnings of 
some sentences. Only the first few words of the sentence are printed on 
the paper. What I want you to do is to write something after these words 
which will complete the sentence. You know what a whole sentence is, 
don’t you? You studied about that in grammar. You may write any- 
thing you wish which makes sense, but be sure that what you write forms 
a whole sentence, not just part of one. For instance, if you saw the words 
‘The horse’ on the paper, what would you write after that to make a 
whole sentence of it? [The answer was either approved or criticized.] I will 
show you these beginnings of sentences one at a time, and you write 
anything you wish. Here is the first one.” 
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At this point, the experimenter with one hand pulled up the cardboard, 
exposing the first sentence, and with the other started the stop watch. 
The experimenter kept his eye on the watch, and noted the number of 
seconds which elapsed between the exposure of the words and the begin- 
ning of the writing, giving a rough measure of the association time for 
each sentence. No attempt was made to distinguish intervals of less than 
two seconds. Since the timing and exposing process was rather difficult, 
each experimenter practiced counting seconds as accurately as possible 
until he attained some proficiency. In giving the test, he counted seconds 
from the time the sentence was exposed until he could get his eye on the 
watch. The longer intervals, therefore, any longer than three or four 
seconds, were measured by the watch while the shorter ones were often 
merely counted. No child was allowed more than sixty seconds to start 
any sentence. At the end of that time, he was told to omit that sentence, 
and go on to the next one. The time for the entire test was recorded as 
well as the association time for each sentence. 

Possible methods of summing up results in this test are numerous. At the 
start, we took eight different measures (see Mental and Physical Tests of 
Working Children, p. 187). They were, 1) the number of sentences attempt- 
ed; 2) the number of correct sentences; 3) the number of simple and com- 
plex sentences; 4) the average number of words used in completing the 
sentences; 5) the number of ideas expressed; 6) the total time of the test; 
7) the association time for each sentence; and 8) the index of ideas. 

Only four of these measures were ever summed up: the index of ideas, 
the association time, the number correct, and the number of ideas ex- 
pressed (Tables 66 to 73). The number of sentences attempted was in 
most instances the total number. Omissions were too few to form the 
basis of a significant summary. The number of simple and complex sen- 
tences proved to be too much influenced by the particular form used. 
Some of the forms had a greater tendency to call out complex sentences 
than others. The average number of words used proved to be a less sig- 
nificant factor than the number of ideas expressed, and it seemed unneces- 
sary to use both. The total time of the test was much influenced by the 
child’s attitude toward speed, which differed very much from child to child 
in spite of our attempt to avoid suggestions of speed. The total time is 
one factor in estimating the index. The four measures summed up are 
therefore the number of correct sentences, the number of ideas expressed, 
the index of ideas, and the association time. 

The rules for evaluating these four measures were as follows: 


Correctness. In marking correctness, only the form of the sentence was taken into 
account. A wrong tense, the wrong form of adjective or adverb, or slang and colloquial 
phrases did not class the sentence as wrong. Only an error which rendered the result 
not really a sentence at all classed it as wrong. 
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Number of ideas expressed. In counting the number of ideas, the intention was to 
find out how many distinct ideas, exclusive of repetitions, were expressed on the page. 
Every noun, every verb other than forms of fo be, all auxiliaries of mood, every ad- 
jective, adverb, or personal pronoun was counted a distinct idea, Personal pronouns 
when used in the singular and plural were counted both times, though differences of 
case were not counted. Mere conjunctions, auxiliary verbs of time, prepositions, or 
relative pronouns referring to words on the page, or modified forms of words already 
used were not counted. It was found very difficult to secure uniformity in marking on 
this point. After trying it for some time and still finding differences of judgment, which 
it seemed impossible to guard against, we decided to secure uniformity in our own re- 
sults by leaving all the marking of this test to one person, Mrs. Fischer. 


When the laboratory at Bedford began to use the test for the purpose 
of comparing their group of delinquent women with our working girls, 
Dr. Mabel Fernald formulated a set of rules for evaluating this test which 
were submitted to Mrs. Fischer and made to conform to her practice. 
These rules were used by the workers at Bedford, and are added here for 
the benefit of any one who may wish to use the test. 


IprAs IN SENTENCE—ComPLETION TrstT 
GENERAL RULES. These apply to all particular instances cited below. 


1. Repetition of any words previously given or written never counted. 

a) This holds even though there be a change of the part of speech, unless there 
is also a complete change of meaning; é.g., cut used both as verb and as 
noun would be counted only once, whereas can would be counted both 
times if used once as a noun and once as a model auxiliary. 


2. Modified forms of words already used are not counted; e.g., eating after eat, go 
after went, etc., disobey after disobedient. 


8. Words which were classed as nonsensical, that is, words which had no evident 
connection with the beginning of the sentence they were supposed to com- 
plete were not counted as ideas. Words which were sensible—which while 
not completing grammatically the printed beginning of the sentence, in- 
dicated a distinct idea in the child’s mind—were counted. 

E.g., in following sentences ideas were counted: 
Remember I have. 

Letter-writing to my mother. Letter-writing Dear sir. 

In following cases ideas were not counted—nonsensical: 
You ought not we ought not do ought don’t right. 


PARTICULAR RULES. 


1. Nouns. Always counted. 

a) Plurals and singulars of same word not counted. 
Cf. Rule 2 above. 

b) Incase of proper names, names of cities or towns, such as New York, Bedford 
Hills, etc. counted as one; but such names of persons as John Smith, etc. 
counted as two. 

_ Bedford Home counts as two, Guilford School counts as two, Bedford Re- 
formatory counts as two, Baltimore & Ohio counts as one, Central Park counts 
as two, Baltimore & Ohio Railroad counts as two, Coney Island counts as one. 
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2. Verbs. Counted with the following exceptions: 


a) 


b) 


Forms of the verb to be are not counted. 

Auxiliary verbs are not counted except must, can, or could; should meaning 
ought, and have to meaning must; the latter, have to is counted after have 
(indicating possession) in a previous sentence. 

The following auxiliaries, therefore, are not counted: shall, should, will, 
would, may, might, have, had, do, and going to meaning future action or in- 
tent. (Get and become used with past participles of verbs are not con- 
sidered as auxiliaries and are counted, e.g., get nailed, become involved). 


3. Adjectives. Counted. 


a) 


But. positive, comparative, and superlative forms are not each counted. 
Cf. General Rule 2 above. 


4, Adverbs. Counted for the most part. 


a) 


b) 


c) 
d) 


e) 


f) 


The following specific adverbs are not counted: as, about (about the best), 
ever, like, never, no, not, only, yet. 


The following specific adverbs, in addition to many others, are counted: 
again, alone, already, just, also, certainly, here, indeed, now, quite, rather, so, 
sometimes, such, then, there, too, very. 


Adverbs derived from prepositions, but attached to the verb with no object 
expressed are not counted; ¢.g., above, after, behind, about, around, before. 


The following adverbs of place closely associated with the verb are not 
counted: along, away, back, backward, down, forward, out, wp (as in step 
back, go away, come along). 


Adverbs are not counted even when associated with forms of the verb to 
be which themselves receive no credit, e.g., in the expressions he is out, he 
is back, they are together. 

(Over in the sense of “past” is counted, as in “it was over.’ Abroad is 
counted, as in “he went abroad.’’) 


Conjunctive adverbs, such as how, now, since, so, thence, whence, whenever, 
where, why, whither, when, are not counted. For example, where is not 
counted in the sentence “ You ought not to. go where you are not wanted” 
and in the sentence “I saw the place where she had stayed.’’ When is not 
counted in the following “Remember when you were a little girl’? and 
“you were not at home when I called.” 

Interrogative adverbs, such as why, where, when, how are counted as in the 
following sentences: 

Tell me where you went: 

If this is true, why did you go? 

I was sorry, but how could I help it? 


5. Pronouns. Counted for the most part. 


a) 


Personal. 


1. Both singular and plural of the same pronoun are counted; e.g., I and we 
—both counted. 


2. Different cases of the same pronoun not counted; e.g., my after I, we 
after owr—not counted. 


(Note that I is counted after our, and we after my, ete. in accordance 
with Rule 1 above). 

3. Itis never counted. 

4. Reflexives not counted after the simple form, as myself after me or I. 
Also not counted when they refer to other words in the same sentence; 
e.g., “Our dog hurt himself.” Accordingly they are seldom counted. 


Se 
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5. Personal pronouns referring to nouns previously used in the same 
sentence not counted; e.g., “The boy learned his lesson” or “The boy 
went on the errand his mother sent him.”’ 

b) Descriptive this, that, these, and those, in pure pronominal counted. 


(Note this and that when both occur are each counted: singular and plural of 
either word both counted; 7.e., both this and those, also both that and those. 


(Note that interrogative adverbs are counted whereas interrogative pronouns 

are not.) 

c) Interrogative not counted. 

1) Who, which, what used interrogatively are not counted, whether used in 
direct or indirect questions; e.g., in “If some child hurt himself, who could 
help him” or in “Tf you can find out who did it, tell me.” 

d) Relative not counted. 

1) Not counted regardless of whether antecedent noun or pronoun is included 
in sentence or not; e.g., not counted in either of the following sentences: 
“You ought not to have done what you did.” 

“T saw the man who did it.” 
2.€., what does not count, though that which does). 
e) Indefinite counted. 

1) Hither, any, some, another, both, each, neither, none, one, other, such are 
counted. Buta negative term is not counted after its corresponding positive 
term and vice versa; e.g., neither not counted after either, nor none after one. 

2) Corresponding pronominal phrases, such as any one, every one, no one, some 
one are each counted as one, except that negative and positive not both 
counted; 7.e., no one NOT counted in addition to any of the other three 
mentioned above. But any one, every one, and some one may each be 
counted if all three appear. 

f) Adjective pronouns counted. 

This, that, these, those, which, what, any, either, some, another, both—each, neither, 

other, such, etc., in adjectival use are counted, subject to the same additional 

rules stated for them in pure pronominal use. (See (2) a, note; (3) a; and 

(5) above.) 

Articles never counted. 
Prepositions never counted. 
Conjunctions, as well as conjunctive adverbs, are not counted. 

This includes and, but, unless, because, although, until, also, as, either, if, 

neither, or, nor, than, though, when, whenever, while. 


Numerals counted. 


SUPPLEMENTARY NOTES. 


1. 


Thing, something, nothing, or one, when referring to an antecedent expressed, are 
not counted; e.g., “The dog was a brave one”; “The flower is a pretty thing”; 
“The newspaper is something that I hate.” 

Otherwise they are counted. 

Titles are counted; e.g., Mr., Mrs., Miss, Mayor, ete. 

a) Words properly single or compound count as one even if written as two by 
subjects; e.g.; baseball, bulldog, farewell, good-bye, house-warming, housework, 
joy-riding, roller-skating, snowstorm, summer-time, wild-cat, ete. 

b) Two or more words constituting a single idiomatic expression equivalent to 
one word are counted as one; e.g., all right, hide and seek, took place, five and 
ten cent in ‘‘ five and ten cent store.” 

c) Specific combinations counted as two each: picture show, sleigh ride, moving 
pictures, flower picking, trolley ride, card party. 
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4. Single words that are parts of longer or compound words previously given are 
counted in addition to these; e.g., reform after reformatory, paper after newspaper, 
news after newspaper, unless it is clearly used as synonymous. For example, 
paper is counted in the following: 


“The newspaper is printed on cheap paper,” but is not counted in 
“The newspaper boy brought the paper this evening” or in 
“The newspaper is a paper of interesting things to read.” 


5. Negative expressions such as no one, nobody, nothing, are each counted once unless 
the corresponding positive expression, €.g., one, any one, some one, somebody, any- 
body, anything, something, has previously been used, in which case they are not 
counted. 

The necessity for so complicated a set of rules for marking is in itself a 


criticism of the test and makes it inadvisable for general use. 


INDEX OF IDEAS 


The index of ideas is found by dividing the total time of the test by the 
number of ideas expressed, thus giving an average number of seconds per 
idea expressed. This value proved to be a more significant measure than 
either time alone or number of ideas alone, since both of those measures 
are influenced by the child’s attitude toward speed. If he thought he was 
expected to do the test as rapidly as possible, as he was in so many other 
instances, he selected short sentences, expressed few ideas, and took a 
short time. If he was not considering speed an essential, he was apt to 
select longer sentences, express more ideas, and take more time. The index 
which is an average time per idea expressed, equalizes these differences. 


ASSOCIATION TIME 


The association times were first recorded in terms of the number of 
sentences started in two seconds or less, the number started in from three 
to five seconds inclusive, the number started in from six to ten seconds 
inclusive, the number started in from eleven to twenty seconds inclusive, 
and the number started in from twenty-one to sixty seconds. There were 
comparatively few of the very long times. The number begun in two 
seconds or less furnished the best basis of comparison and is the measure 
of association time used. 

The test was given at years fourteen, fifteen, and sixteen. By that time, 
both the children and the experimenters were tired of it, and a change 
seemed desirable. The mutilated-text test took its place at years seven- 
teen and eighteen. 

In the scale of average percentile ranks in mental tests, the sentence 
test is represented by the two measures which proved to be the most satis- 
factory, the index of ideas (Tables 66 and 70), and the association time 
(Tables 67 and 71). Both its degree of correlation with school grade and 
the contrast between the records of working and school children seemed 
to warrant giving it a weight of two. 
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TABLE 66 — SENTENCES — INDEX OF IDEAS 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
V4 dhs akc. ace eee, Seen 23.2 20.9 vA MY f 
LOM Me ee se eres 18.0 16.9 16.4 
ES oe ie ate ERs Seam 16.0 14.8 14.6 
DOM Sree Maks so ek a 14.6 13.5 13.3 
PAS tas ae Reta Peat 13.8 12.4 12.0 
30) eee ers Ms Myo. 13.0 11.6 11.3 
SOME. ARMM Ole Oo, Py 12.3 10.7 10.6 
AO Med po ee eo ee ls 11.6 10.2 9.9 
OMe ere oes tetas i1.0 9.7 9.4 
DO MARC Me. oe ertak fei Boles 10.4 9.2 9.0 
Hepat Cletyy tae IO Re Ee 10.0 Sav 8.5 
GOS er eta rey 9.6 8.3 8.2 
OSM AE cite tated cube os, cx 9.1 8.0 7.8 
Ths et eas Bile cee ee GE 8.7 7.6 7.4 
(Om ee MER aiits. lie 3 8.2 7.3 7.0 
Gola Pak eee eee 7.8 6.9 6.6 
SOM Renee ty te Mee ye 7.3 6.5 6.2 
OO MRR Eee ete. os 6.9 6.2 5.7 
(Shab eradciat gee ee See 6.0 5.8 5.2 
INGwOl Cases oa a. 825 650 625 
NY (evs bina ene ae OKA scart keels Oe ieee) ea) QO) see oil leat, 
(Qh. 5 ney ae ee eee 2.8 2.6 2D 


TABLE 67 — SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
ay ad econ eee ae ee 0 0 0.0 
KG) 5 5 Mises Geo eee ae a 6 6 1.0 
1B, @. seg oie ee ee Les 1.4 2.0 
GY 2g aS POR Se Se 1.8 2.0 2.6 
Den le ete, Dee 33. 3.4 
BOs aon \ako eee ee 2.8 4.0 3.9 
So ten ase oe ee 3.4 4.9 4.6 
AUD 2 ye harley, See | Saag 4.0 5.6 (5 
A, ae Rtas Sok s,s 4.6 6.2 5.8 
Oct a. -S-oeeee 5.3 6.9 6.4 
DOME EEE URE Es ce tesserae a 5.9 (35) U2 
GO) eee ee eee 6.4 8.1 7.8 
CABS: ~ calli MN tee ee 7.0 8.6 8.6 
AO) < 4 5, ee ee Teal 9.2 9.6 
This oan Ss cee pa ee Seana 8.3 9.7 10.2 
SOME ee yesl cs S 9.0 10.3 Une 
lite 3 eerste ae 9.8 10.9 11.8 
Oren ee Mero nenites ote a5 10.7 1h 12.6 
Oe iho we re ee a 11.8 12.3 13.2 
INO Of CASCS a ueeue resent 837 658 621 
NMetisuiate mhen % Te ae 6.9+ 2P.E 6.4+ .2P.E 
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TABLE 68 — SENTENCES — NUMBER CORRECT 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
oS eee 8.5 9.6 9.9 
LON 3s. 4h eee eee 9.4 10.7 110 
| ee ee te Ci 10.1 113 11.6 
20. Se eee 10.6 11.8 (eit 
29.) Be tae iota Le, 12.4 
U0 2 eae Te eee: Rees 12.4 12.6 
1 ee ae acer cir 11.9 1226 12.9 
dO 4006, ats SA te ae WAP 12.9 13.0 
45s). ee. kee See A 12.4 13.0 Tse 
DO oe CO eee ee 12.6 Tet 13:2 
50-h 2 ae be as pe 12.9 tn2 toeo 
60 ty eee ee oe 13.0 13.3 13.4 
GD Salis. «sak ae. ak ee eee 13.4 13.4 13.4 
LO dogo Sa cen oe 13.3 13) LBS 
LO vay 5 Or ee 13.4 1386 13.6 
SOC Ena ee ee 13.5 13.7 nISe7 
SOC ais, pam aes (Aina k al 13.6 toed 13.8 
0) oe ek a ce 13.8 13.8 13.8 
JO. Ce tne Sere 13.9 13.9 13.9 
No. of Cases 2s 847 657 627 
Mediate) 4 = Ae oe 12°6.-© .05 Po Be eto ules 208 a toe 1 cents 
Oe ress ee as ae eZ 5 6 

TABLE 69 — SENTENCES — NUMBER OF IDEAS 
Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
dab Salers th REY aG SOR CE MOrIE ieee 13.4 1375 
LO ee ee ee eee ee 13.3 15.0 1552 
LS Ue ee eee 14.4 16.5 16.4 
D0) Siena at ter ee es 15.4 ied ee 2s 
DO eae, our cgg tee ae e 16.3 18.7 18.5 
BOSSE cma. eee ye} 19.8 19.6 
DOtoT a hee ec eee ee 18.2 20.9 20.8 
ree, eee a ee Ree 19.2 are 217 
AG ae Bet a ee 20.2 BAG 23.0 
Ol) eer ne eee ee 213 23.05 24.0 
BDA s Gere ee 22.4 24.1 24.9 
CO serie ats deme bares 23.4 24.9 25.9 
OO: lec. tone ieee eee 24.4 26-1 26.8 
6D Mai lle te ir 25.4 Die2, PAK ih 
Oana beeen Sa, = 26.8 28 .4 29.1 
BO. silica ek ae tear 28.7 30.0 30.5 
85... eee ae eee 30.3 31.8 Sone 
D0 so. ee ee 32.4 34.0 34.3 
O58, coe Ae 36.4 36. 38.4 
Wor, ol Gases a eee 848 656 627 
Médian” - 2 ae 2173 PEA ee By. PR Rare ce ie ae 2Ay EA ners 
QO Agi se 5.3 4.9 is eens 
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TABLE 70 — SENTENCES — INDEX OF IDEAS 
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Girls 
PERCENTILES 14 yrs 15 yrs 16 yrs 
Ot ce on! ee rn eee 21.3 21.1 19.6 
LOB ieee a aoe den 17.9 17.4 16.1 
Aa Sie 5 7 a Se 16.3 15.3 13.9 
ZUR Teme ho ee 14.8 13.5 12.4 
Ome BEC Ee rahe ees) ts 13.8 12.2 11.5 
SUS BCS, a Ce eee ee 12.8 11.3 10.4 
Sib S2isaia 4S Aas a ee 12.1 10.5 10.0 
AOS Cra deotye eae hee 11.5 10.0 9.3 
LE ptt) TARR Geer te io 4a 4s 10.9 9.5 8.8 
OO EE, hoo core oe Ui 10.4 9.0 8.3 
DOL ae, 9 anchor 9.9 8.5 7.9 
OOE Te tiers i kee S 2 9.4 8.2 7.6 
Gomer eee ee Ss 8.9 7.8 7.2 
LOS oeMeIS or te ee 8.5 7.4 6.8 
Ob geeemenec 2 te 8a 3. F 8.0 we0 6.5 
SOPs Smeets cares is 7.6 6.7 6.1 
BS) 4 Sc. 5 ee ee 7.2 6.3 5.7 
DOR eee sen a. 20 cee 6.7 Ga 5.3 
OSG Re Peas ey AS 5.9 5.8 4.8 
INOS Ol Cases ae 639 509 518 
Medi site ind. DO 4 eM Pah |.9.004.15 PE. | 83+ .1P.B . 
CMe 2 ee 2.9 2.6 2.5 
TABLE 71 — SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS 
Girls 
PERCENTILES 14 yrs. 15 yrs. 16 yrs 
Ga Wo Sace baa ile ae 0 0 
Os ainda ee ace m5) .2 1.0 
USS ol ey eed me 1 8 2.2 
VUE at Ge olka: Dee aoe ame a 1.4 2.8 
DO EAPO ivecenloste 8 éo% 2.4 2.1 3.6 
SO rms hoe eco as 3.1 Da, 4.1 
Si}..o. 6. ce -6. Cy amc ROM 3.7 3.5 5.0 
NOs Atos en aoe See 4.2 4.5 5.6 
7 Nate ola <a. ay ROR 4.8 5.2 6.3 
OO eR. ei clyde cas 5.4 5.8 fiat) 
Sy ids, (on KiennCne ea 6.0 6.4 7.6 
COMM sii) Setodike 6.6 7.0 8.4 
Sts * 3 ae rs ail Wt 9.2 
UPS Silos ale aoe rier Weds 8.4 10.0 
UO ely es Tee ar 8.3 9.1 10.4 
SO meatus rearoe bla abt 8.9 10.0 11.0 
Ch 6S ho tee Oho aeeweme iS) 8) 10.9 11.6 
OO MEO eos aye 10.7 11.6 12.4 
Sy 5.5 oe oa ee ial og a 12.3 13.2 
Non One heed So ans 656 OS eee : 
Medigur ePea 3) 48 3 5.4 + .15P.E. Seo re | 7-02 16 PH, 
-o- 5 3.5 3.4 


Q 
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TABLE 72— SENTENCES — NUMBER CORRECT 


Girls 
PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
era heteeer ae aoe 8.8 9.3 10.4 
TOR Rea te once sta are 9.4 10.5 11.3 
[DR e a roan etre. singer boa os 10.2 11.3 12.0 
A Wy et imation A Pty Wa oe 88, 10.8 11.9 12.3 
LOWS Hist ee Gat Mee 11.2 12.2 12.6 
SOM ae, ot ete Lees 1G 12.4 12.9 
SOT ace eratemkey) ake ante 12.0 12.7 Sy oh 
7.1 Ne Bl alent ae a 5 oe 12.2 12.9 13.1 
Ae es so ee ack oa eee 12.4 13.0 1352 
NO) oy ere Sine, toate ty coer 12.6 1321 13.3 
ny: Se tea EP Ser 12.8 13.2 13.4 
GOS or. ee asst Sec ee 13.0 13.3 13.4 
Goer. ae eae 13a 13.4 13.5 
ODS pee eae ar ee ee 13.2 1325 13.6 
Fis: Lae mele me RR dey 2 13.4 13.6 13.6 
SO eee a cee eee 13.5 13.6 13.7 
tly Se Baap) Bare oe eee ten 13.6 13.7 13.8 
OO Rie eee te eee eee US3..¢ 13.8 13.9 
O Digreceatat eae ae eee ak 13.9 13.9 13.9 
INowof Casesh. =. =. 656 517 524 
IMedisnaee pa) eee 12:26 2.05: Pe Ee | 913 Jee 2040Pe Bios) toee-t oe beanie 
eS RON ee iii te 5 
TABLE 73 —SENTENCES — NUMBER OF IDEAS 
Girls 
PERCENTILES 14 yrs 15 yrs 16 yrs 
ihe eee EN 3) pena I VE 13.8 15.0 
LO Reyes Waa haa meee. 13.4 15.4 16.6 
LOS eee ge Aes 15.8 17.0 18.6 
DOAN Rarely decane a eae 16.1 17.9 19.6 
ZOw es ee ho a Bee Ltd 18.8 20.6 
SU gohan akties a eee ae 18.1 19.8 21.6 
Diy rome aa wes fe en 19.7 20.7 22.6 
10), Mee Ste emer Wa ae goe 19.9 21.6 23.5 
LS Se ete? A fuerte 20.7 22.4 24.4 
SOS ee ae a eee ZAR 23.4 25.3 
Dome ie ka ee ee 22.5 24.2 26.4 
GOB ee ne eee 23.7 25.1 2055 
Golg es Ratan enact acs OE ae 24.0 26.2 28.5 
PAO) te etna Serer ae, Ws, Sex 8 24.2 27.2 29.6 
LONE Aca itn ees 25.3 28 .2 30.7 
SORO, scr. he marta eee 26.5 29.5 32.4 
SOGK «apices eC eee 30.1 31.3 34.1 
008. yan a meme 32.3 33.1 36.2 
OD Bixee sae ars ee 35.4 Sime 40.0 
Nos ofiC@asesin Se eae 657 505 525 
IWI@ohiekd 2 ek we aio + .24PS Hh 23.4 + .2)P. B Pees ate 39) 1. 18 
NON A wens ah 3.8 4,7 5.1 
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Mutinatep Text 
(1, Test 48) 

In years seventeen and eighteen, the sentence-completion test was re- 
placed by a mutilated-text test of the familiar type which consists in filling 
in omitted words. Two passages of prose were selected of a degree of 
difficulty sufficient to constitute a real task for the high-school students, 
but not discouragingly difficult for the working group. The passages were 
of the same length, and preliminary trials showed them to be of approxi- 
mately equal difficulty. The two passages were as follows: 


Form A. INIOE Othe Apna ANIM G Fare lench ae egeyentaos 
We have a good deal of sympathy ...... ....... the newspaper writer............ 
wrote yesterday ............ too many children ............ run over and killed by 
automobiles: Yet the ............ is not always that ............ the automobilist, 
5 SD ae sometimes rests to some ............ on those who do not............ 
their children to avoid unnecessary ............ It is a plain fact, of course, that 
public highways are............ the use of the whole population, ............ that 
the automobilistis' .7......... every obligation ............ keep a good idea of 
the rights and privileges of every one ............ mind as he goes along, but the 
PROMO NS AVE os sx oma case well as other people’s when rightly used. 
Form B. INO MARC tye t okin hae ae SLAG eanachens ee eran 

I asked the slovenly ............. pleasant servant who answered the bell. ....... 
the landlady, and was ushered in. ............ Ipwas! thinking esses a good excuse 
LOMB enc tees lateness, I was suddenly embarrassed to find myself one of a........ of 
laughing people. 

The merriment had not been called forth ........ anything amusing ........ my 
appearance ........ my vanity had feared, but by a story which aman ........ the 
head of the table was just finishing. The only vacant ........ intheroomwas........ 
him, and Imademy........ towards it rather awkwardly, ........ I felt that they 
WLC sicetetys 3 my measure. 

an tra abratese down he greeted me with a polite bow. 


In administering the test, the blank was laid face down on the table in 
front of the child, who was supplied with a pencil, and the experimenter 
said: ‘On the other side of this paper is a paragraph such as you might 
read in a newspaper or a magazine, only that some words have been left 
out and blank spaces put in their stead. What I want you to do is to 
write in each blank space one word that would make sense in that place. 
For instance, if you should find a sentence like this: ‘The boy went...... 
the store,’ what word would you put inthe blank space? [Waits for the 
answer to and approves it.| That is just what I want you to do on this 
page. Be sure to put only one word in each blank space. Take time 
enough to read the paragraph through carefully first, and be sure that 
every word you put in really does make sense. Do it as quickly as you 
can.” 

The time limit was eight minutes. If a pause of more than five minutes 
occurred on the first part of the page, the experimenter suggested that the 
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child go on and finish the rest, and then return to the difficult part. Some 
subjects otherwise spent all the time—like Sentimental Tommy—hunting 
for the right word for some one difficult blank. 

In evaluating the test, either one or two points credit was allowed for 
each of the sixteen blanks, making a possible thirty-two points for a per- 
fect performance. The test was summed up in terms of per cent of accu- 
racy and total time in seconds. Speed and accuracy in evaluation were 
secured by the use of two tables, one for transforming scores into per- 
cents (Table 74), and the other for determining whether a given response 
should receive one or two points credit, or no credit at all (Table 75). The 
latter table was made up by keeping a record of all the responses made 
and of the value assigned to each. New responses were made the topic of 
consultation and a common judgment. 


TABLE 74 


PERCENTS FOR EACH POSSIBLE SCORE IN THE 
MUTILATED-TEXT TEST 


ScorE Prr Cent Score Perr Cent 
le 0 an eu os a eR Bilt iG eter eee cl 53.1 
Dn tang See Md POU 6.3 18... Re ee ee 56.3 
Serer Circe. ee 9.4 19 eee OP: Bee 59.4 
Ai cod A ee ee IZED OEE On ae cate 62.5 
OD 4h0 se gah ees, Selec ee 15.6 DY. 5, ss ace es ee 65.6 
Ob 2 ol eee 18.8 DO i, WET AI. eee ee 68.8 
(Ss rere Se ne PAs) DS TART Oi aa, oy es eee 71.9 
Sch, ca Sale ee 25.0 DASE SAGE pen oe ae. eee 75.0 
Oe: Bh. oe oe Ber 28.1 DS Ni vn (aire: ae ae 78.1 

SO ee pac ead ne ae ee tase oe 31.8 26°, 20a SY ee 81.3 

Sa ee kee SS mee ae 34.4 Dl ES POL ae 84.4 

[2 Ostet oe sarees Shae 2S iog cy sl Bbc aa 87.5 

Lea g Rem meee tere wl 1, 40.6 29sec 5, Sh of bcuseae ae 90.6 

Say cor ce is oe a eee 43.8 SU nes gale oe as ee 93.8 

9 OL. Meas se ete ee 96.9 


3. 


or 


10. 
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TABLE 75 


107 


TABLE OF CREDITS FOR MUTILATED-TEXT TEST 


Credit 2 
for, with, toward, said 


who, that 


about, that, of (if 
followed by “ being’’), 
far, saying, morning, 
evening, how, afternoon 


being, were, are, got, 
getting, get 


fault, blame, 
responsibility 


of 


it, but 


extent, measure 


teach, warn, watch, tell, 
caution, instruct, train, 
advise, inform, aid 


crossings, danger, risks, 
haste 


for 


and, so, but, also 


under 
to 
in 


as 


used. 


Form A 
Credit 1 
from 


he, whom 


there, were, absolutely, 
although, because, when, 
why 


hurt, and, was, have 
been hurt, are being 


accident, lesson, care- 
lessness, reason, cause 


the blame (repetition of 
word used before), blame, 
fault, and, that, acci- 
dent, this, for it 


people, parents, one, 
men, mothers, part, 
carelessness, as especial- 
ly, person, others, 
fathers, nurse or 


keep, correct, have, 
leave, learn, take care of, 
protect 


accidents, trouble, care- 
lessness, running, trips, 
hurry, perhaps 


in, open, to 


only 


given, taking, obeying, 
allowed 


on his, and, on 


own as, right as, way, 
just as, property as 


Credit 0 
in, to, since 


things, trouble, charge 


fault of, be 


he, for 


wish 


things, faults, fun 


commonly, rightly, always, 
not constantly 


for 


in, of, due, told on, using, 
making, is to, held 


who, to 


right 


Only one point credit given in any case where more than one word is 
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TABLE 75—Continued 


Form B 
Credit 1 


and, very, and very, 
looking, old, little, 


Credit 2 Credit 0 


1. but, although, yet 


un(pleasant) 

2. for, about and 
3. as, while when, just, as, then and, but, still 
4. of, for, about 
5. my, our, Harry’s the 
6. crowd, group, number, hundred, dozen, couple, few, kind 

lot, company bunch, class 
7. by, through concerning, about, as to, for, from 


because of 
8. about, in of, with, concerning 
9. as, which 
10. at 


11. chair, seat, place, spot, 
corner, space 


12. beside, near, next, by, 
behind, opposite 


13. way 


14. as, while, for 


towards, with, given, for, 
given to, close to, taken 
by 

journey, advance self, steps, move 


and, then, though, but, 


although, surely 


15. taking, after eying, observing, beyond, 


searching, all 


16. sat went, came 


The results are presented in the form of five-percentile scales for time 
in seconds (Tables 76 and 78) and for accuracy in percents (Tables 77 
and 78) for boys and girls separately. 

In the scale of average percentile ranks, the two measures of the muti- 
lated-text test take the place of the two measures of the sentence test. 
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TABLE 76 — MUTILATED TEXT — TIME IN SECONDS 


Boys 

PERCENTILES 17 yrs. 18 yrs. 
Dee ee ee ee Pe a 505.0 490.7 
ORT een ees cg a a er ae 497 .0 462.3 
1S Re ae at oct Cae eee 489.1 396.3 
2) eee ee ee a ee 481.1 364.4 
ODE ee i cue ms a, oe 446.2 338.7 
Oe earn aire ected Ee sai 418.1 318.3 
SL) pete yarns at a eee ore 392.5 298.7 
CAD 7m Sania sin, 3 ON in a ae 368 .2 278.0 
ITD 45 eee a Aa eee Ce ES, oc! 342.1 26153 
SOMES Pepe Aides top cs EN Salers alley 0) 244. 2 
S501, Balj teog Stoo ae ee eee 298.7 226.7 
CUM ee te at LL a a 280.9 208.6 
COM eee a ee TT A SANE. 259.6 193.7 
CORE MEP ROR eae a0). 0 dees 239.1 179.9 
UBS <6 So Btcgt ay eee Soe eee PIM) 166.1 
SO MEER Aer ee es soaks es 206.0 151.6 
Somme aera A Re? te 185.6 132.6 
ns i Sn aetna te eg See ae ae en 163.6 114.9 
Wise wis Taek ol Rae tear oe ees ae, 131.9 96.1 
INOuof Cases 3 can nee 483 J 320 
Wiedianetg se ee A 317.5 + 6.4 P. EH. 244.2 + 6.0 P. E. 
(GQ) o = han A eee it eb 112.4 86.3 


Boys 
PERCENTILES 17 yrs 18 yrs 
On me, bey 18.1 17.8 
(KO. een is Poke eer 24.8 21.0 
COREE ER Seis. oh ue, thew 31.8 36.2 
PR) leh hs Go ie a 35.6 41.7 
Ome oe ame bey ere deh tog, Fe % 42.3 44.1 
BOe gb 6 Bp Bonny lo oe ee 46.0 46.7 
Si 3) &) oaks | SRO ee eae 49.3 49.5 
A) won Geet Tse. a ce 2 54.4 Dor 
AUGS. Seat ue., W, oad OAR LEE ee SY A) OCRG 
EXON OS 15 Som fim OROt OMOEA 61.2 60.0 
BES on et £8 koe eae 67.3 63.7 
COD li i et Gul paki eet tees eT TO). (oypaal 
Gomer aaa ett s eke, 23 Fe (33,0) 70.0 
GAO) SNE Bs eG On ene 76.9 (2,0 
Ds.” 406 MEU, te 1 82.1 (3.2 
SO Mra errs ee we le 85.0 80.8 
AG) 5 BS acd te bo ocr ete oe 90.8 $3.5 
OO ee ts fs es Sa 2 93 . 4: 87 9 
COE CIRO, Ji, en CueeeERE ane 96.7 95.0 
No. of Cases 486 323 
IMEC Cane eee, ts ices 2 i: 61.2 + 1.1 P. BE. OG) ae es 18, 
Q Eee 19.9 15.6 
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TABLE 78— MUTILATED TEXT — TIME IN SECONDS 
Girls 
PERCENTILES 17 yrs 18 yrs. 
ito, Sa Re Ae fe eo ae ee 502.5 460.9 
TO. a5 ee ere 494.7 391.9 
To. eco oe ee ee eee ee 486.8 362.3 
D0) Soe ie ily Aas. Ca eee ae 475.3 335.1 
QO eels 5 PAO ce eee ee eae 442.2 300.7 
SOLS. «in hic Ae Aa ace he eee ee 411.3 285.3 
35 ER. oe Ce, Pe ee ee 382.6 265.0 
AQ: Vo a ME ee ee SOR) 246.3 
45 i Se ee eee aso PBIEF; 
DO a Be RR ee ee ee ee 311.5 214.8 
DD a awd Yok ate ioe ee eee 295.3 199.5 
GON” eck eas ere eee a 281.1 187.6 
GOR act. ee ecm 263 .2 174.8 
(OQ 2 5 Sy RTS coro Ree ie 241.5 159.5 
LD! Sees bie RRA es SAS Ee ee 215.9 146.0 
SO" sian Oh a eo eee IKI oil 133.5 
BO eel ns eR en hans, oreo aon ont 169.0 120.3 
QO ee ae ae Se an eee 146.5 106.5 
ee Ct... a a ces aoe 119.2 87.6 
INO} Of CHscauee 25. 0 Ae ee 409 209 
Medians tg) one 2-4 oe SI EOP eeB; DIAS Oo dees 
Qe ee ee ee 113.2 77.4 
TABLE 79— MUTILATED TEXT — ACCURACY IN PERCENTS 
Girls 
PERCENTILES 17 yrs. 18 yrs. 
Ny Bin. ct gh oe aS 21.5 22.8 
iO seme are fe Sra ne, Be 31.3 32.3 
LD. ec. ssh See om eee gE eg 38.9 41.1 
20) 41 RPP ceo ge aoe ce haere 45.6 44.8 
QFE ov. fh. ZEW Mel ae 8 ao Ree 50.0 50.1 
BU ae NEG At OR th aS, a 55.8 Dome 
SOM Gh a OTe tea eee ee eae 59.3 59.4 
40 AS sy INA aetna 65.7 63.7 
a oe Cee Se 68.7 67.0 
50 ah NS By ae eee leo) 69.4 
iN Me Nee an Se ee SORE. 2 73.6 71.9 
Cle i ee ee it) Ren 68 76.3 74.6 
65 no, A de, ae 81.2 79.5 
(0) 2 AES. Skee ne eee 83.5 82.9 
iC MA eS ho aI Gee ue 86.0 85.9 
80 PR te | «et eens oe ie 89.9 91.2 
SOs 2 os Soe ies Woe. pee es ee 92.3 93.7 
OO! cee Re Ne ak Boe ee 94.4 96.1 
ee EM Ne, ke ares beter 98.5 98.1 
INKOS GEKGRR 410 PaPAe 
Median a9 Saas Wal Sore ale Pe ie 69°4-F 175) Pa. 
Qe... RS eee 18.0 17.9 
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ASSOCIATION BY OPposITES 
(1, Test 34C) 


The test of association by opposites was given with lists of varying 
difficulty. There were eight lists ranked as easy opposites, which were 
given at fourteen years, fifteen years, and again at eighteen years. The 
eight lists with the tables prepared for crediting responses are appended 
to this section. There were three lists of hard opposites, which were given. 
at seventeen and eighteen years, and which are also appended to this 
section with the tables prepared for crediting responses. 

The lists were printed on blanks uniform in size and style with those of 
the test described in Whipple’s Manual, Test 34C. 

In administering the test, the experimenter placed the blank to be used 
face down upon the table, supplied the child with a good lead pencil, and 
instructed him as follows: “Do you know what I mean when I say that 
one word means just the opposite of another word? For instance, what 
is the opposite of hot?” 

If the correct answer was received, the experimenter continued with wp 
and straight as additional illustrations. None of these words appears on 
any of the test sheets. If the experimenter did not receive the correct 
answer to his original question, he tried to explain the matter further. 
Sometimes it was necessary to tell the child that cold was the opposite of 
hot, and then try the other illustrations. Occasionally we had to resort to 
such leading questions as the following: ‘If you are moving in an eleva- 
tor, and are not going up, in what direction are you going?” A child who 
needed that kind of explanation, however, never made a success of the test. 

When the experimenter felt that the child understood the test as well 
as he was able, he continued as follows: “On the other side of this piece 
of paper there is a list of words printed one under another. What I want 
you to do is to write on the paper after each word, the word that means 
just the opposite of the one you see there. For instance, if you saw hot 
there, what would you write after it? Yes. Now begin at the top, and 
take the words in order. If you pass one, you can’t go back to it, so try 
to get each one as you go along and do it as fast as you can.” 

The stop watch was started as the child looked at the first word, and 
stopped as he finished writing the last one. The experimenter sat with his 
eye on the stop watch and told the child, in case he paused more than 
thirty seconds on any one word, to pass on to the next. 

In evaluating the accuracy of the response, a credit of two for an en- 
tirely satisfactory opposite, or of one for a partially satisfactory one, was 
assigned. The entire series of lists, with the credits allowed for various 
responses, is appended to this section. The lists were made up gradually, 
on the basis of responses actually made by the children. Misspelled words 
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were not counted as incorrect, but in case of a change of form, 7.e., adverbs 
used for adjectives, etc., only one credit was given. 

No use has been made of the time measurements of this test. The time 
was very much influenced by the rate of writing. Measuring the length of 
pause on an individual word with accuracy, when the whole page was in 
sight, was obviously impossible. Moreover, in this instance, time was 
closely related to accuracy. Children who were inaccurate were slow and 
those who were accurate, relatively faster. Accordingly, only accuracy 
has been used as a measure of the result. 

The eight blanks of the easy lists differ so much from one another in 
difficulty that it was impossible to make comparisons of sex, age, or groups 
unless some method of correcting results for differences of difficulty could 
be devised. The method of paired comparisons was used for this purpose 


TABLE 80 — RELATIVE DIFFICULTY OF OPPOSITE LISTS ON THE BASIS 
OF ACCURACY 


| 
Bat Good | Front | Asleep | Inside | Strong | Worst | Wise 


(#1)*| (5) | G) | G) |} © | &) | ©) 
Y fot hapten carer pias” bP bee ao .953| .948) .921) .766 | .703| .748| .521 
(10) (6) | 7) | © | @ {| ® | @® 
GOOG. payee. fit oe ee 1.049 ,862, 3931)->.83l) 283i] .790 |" 3633 
(5) (7) (5) |4(16) | (11) | (6) | (16) 
BVO: ees Gh se ae 1.055 | 1.174 1.116) .950| .919|) .791] .587 
(9) | (8) | (5) (5) | (5) | (5) | () 
ABELD ch haves a a ee 1.086|1.074| .896 .900| .859] .829} .879 
. (7) | (6-18) ) (©) (5) | (5) | () 
LUBObe thoi Ves Eee 1.305 | 1.204 | 1.053 | 1.111 .878| .684} .797 
; ah. Go| Goyale Gy (7) (5) (7) 
SONG Se wipud eee as re 1.432 | 1.203 | 1.088 | 1.164] 1.139 .955| .837 
(6) | @) | @) | 6 | © | © (6) 
WVOTBU Lee tn te Ag: tae ee es ees 1.337 | 1.265 | 1.265 | 1.207 | 1.463 | 1.047 195 
(5) | (5) (CD) 8) 
WBC sg ota op Te 1.918} 1.579) 1.704) 1.188] 1.254] 1.195 | 1.258 
(91) | (91) | (128) | (80) | (99) | (89) | (81) | (93) 
Average Ratio . 5.5 5-7; 1.310) 1.207} 1.115] 1.084)1.043] .919| .865| .721 
Rating on basis of bad as 
1 O00 pat acy ee eed 1.000} .921|) .851) .827| .796| .702|) .669) .550 
Percents to be added to 
bring each list up to stand- 
AUC. OF WAC ets een 8.58 | 17.51 | 20.92 | 25.63 | 42.45 | 51.52] 81.82 
Total number of cases: 358 


nd ea eI 


Phe numbers in parentheses show the number of pairs on which the average ratio is based 


Goon 8.6 


5 


or 
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TABLE 81 
TABLE FOR CORRECTED ACCURACY OF EASY OPPOSITES 
Front 17.5 ASLEEP 20.9 INSIDE 25.6 
7 2.9 2.9 Py 5) 3.0 2a) 3.1! 
A 5 5.9 5 6.1 5 6.3 
574 ao 8.8 HD 9.1 7.8 9.4 
9 10 11.8 10 Aaa Oa 1226 
6 12) 58) 14.7 1255 15.1 12.5 UE eh 
3 15 17.6 15 18.1 15 18.8 
Weg 20.6 W709 21.2 no Pp 
otf 20 23.5 20 24.2 20 Zoom 
4 22.9 26.4 THR) Pall 2 22.0 28.3 
2 25 29.4 25 30.2 25 31.4 
9 PH SD 32.3 27.5 33.3 20.5 34.5 
6 30 30n8 30 36.3 30 Oh ail 
a) 32.5 38.2 32.9 39.3 32.5 40.8 
30 41.1 35 42.3 315) 44 
ill 37.5 44.1 Bil a) 45.3 37.9 47.1 
A 40 47 40 48.4 40 50.2 
2 42.5 49.9 42.5 51.4 42.9 53.4 
9 45 52.9 45 54.4 45 56.5 
6 47.5 55.8 47.5 57.4 47.5 59.7 
50) 50 58.8 50 60.5 50 62.8 
O200 61.7 S200 63.5 (9450) 65.9 
ae ys) 64.6 55 66.5 55 69.1 
a) of.0 67.6 Ono 69.5 SES) (2D 
2 60 70.5 60 (2.9 60 75.4 
9 62.5 73.4 62.5 on) 62.5 78.5 
(3) 65 76.4 65 78.6 65 81.6 
3 67.5 79.3 67.5 81.6 67.5 84.8 
7) 82.3 70 84.6 70 87.9 
aff V2RO 85.2 (20 87.7 72.5 91.1 
a) Wo 88.1 75 90.7 7) 94.2 
2 UG 91.1 Tho) 93.7 Wh 97.3 
9 80 94- 80 96.7 80 100.5 
6 82.5 96.9 82.5 99.7 82.5 103.6 
3 85 99.9 85 102.8 85 106.8 
87.5 102.8 87.5 105.8 87.5 109.9 
st 90 105.8 90 108.8 90. 113 
Oo 92.5 108.7 9250 111.8 92.5 116.2 
2 95 111.6 95 114.9 95 119.3 
9 97.5 114.6 97.5 ye) 97.5 122.5 
6 10) 117.5 100 120.9 109 125.6 
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TABLE 81—Continued 


Srrone 42.5 Worst 51.5 Wise 81.8 

2:5 3.6 2:9. 3.8 225 

5 ipa 5 7.6 5 

ae 10.7 Ged) 11.4 7.) 

10 14.3 10 15.2 10 

12.5 17.8 12.5 18.9 IPAs 

15 21.4 ly 22.0 15 

iW/-8) 24.9 UAL 26.5 Led 

20 28.5 20 30.3 20 

DOR) Soa Doe 34.1 IPAS 

25 35.6 25 37.9 25 

Peles) 39.2 Dio 41.7 PA fea) 

30 42.8 30 45.5 30 

32,0 46.3 o2e0 49.2 382.5 

35 49.9 35 53 35 

oot) 53.4 31.0 56.8 37.5 

40 - 57 40 60.6 40 

42.5 60.6 42.5 64.4 42.5 

45 64.1 45 68.2 45 

47.5 67.7 47.5 72 47.5 

50 71.3 50 15.8 50 

52).9 74.8 52.5 79.5 52.5 

55 78.4 55 83.3 55 

57.5 81.9 57.5 87.1 57.5 

60 85.5 60 90.9 60 

62.5 89.1 62.5 94.7 62.5 

65 92.6 65 98.5 65 

67.5 96.2 67.5 102.3 67.5 

70 99.8 70 106.1 70 

12.9 103.3 (250 109.8 12.5 

75 106.9 75 113.6 ass 

eo 110.4 TaD 117.4 TROT 

80 114 80 121.2 80 

82.5 117.6 82.5 125.0 82.5 

85 121.1 85 128.8 85 

87.5 124.7 87.5 132.6 87.5 

90 128.3 90 136.4 90 

92.5 131.8 92.5 140.1 92.5 : 
95 135.4 95 143.9 95 ; 
97.5 138.9 97.5 147.7 97.5 ‘ 
100 142.5 100 151.5 100 ; 

te ee 


~I iw) 
~I ~I 
AORWDWNINOHM TAOCRMWINAHOD 


oe 

bo 

Meek cae 
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as follows: Each one of the eight lists was paired with every other one, 
and the lists given in pairs to fifteen- and sixteen-year-old children. The 
order of presentation of each pair of lists was arranged so that each list 
appeared half the time as the first list and half the time as the seccnd 
of the pair. Hach list was graded on accuracy, the ratio of the first 
accuracy to the second calculated, and the sets of ratios averaged. All 
of the averaged ratios for the paired comparisons were then arranged in 
a table (see Table 80) and the ratios for each of the lists with every other 
list averaged. The average ratios of the list beginning bad (1.310) was the 
largest, showing that the bad list was the easiest of the eight. Assuming 
that the series of ratios thus devised represented the relative difficulty of 
the lists, we then assigned the value 1.000 to the bad list, and figured a 
relative accuracy of the other lists on this basis. The result was that if the 
accuracy of the bad list were taken as 1.000, then that of the good list 
would be .921; of the front list, .851; of the asleep list, .827; of the inside 
list, .796; of the strong list, .702; of the worst list, .660; and of the wise list, 
.550. In order to make corrections easily, it was desirable to have these 


TABLE 82 
NUMERICAL VALUES OF HARD OPPOSITES 


List I List II Lisr Il 
Ssaeaows: 2 5 un wo 40 Tosucceed 2 a. . 92 Wendene gece) ee 76 
Tomoranteeec sce 58 SKWBWOl A gg Boa oy a Frequently .... 66 
ARUGC Aaa tra. o fava ete 65 WOE koho dla tec 3 64 gE ete c es any era (85)* 
Gira oe ands ee i Be 86 Slee pies er. B sak mee CO)) (GROSS § 2 6 B65 oS (75) 
Mecertiule cle > 58 DUSPLCTOUS eens 40 Cruel etn eee 75 
ClalMaAy ss & Some ek 80 IW el ee ene erst ae 53 Generous . 2... - 87 
Permanentien ss oss a (Gioweny, o 6 Se 6 0 47 InleA 5 6 GS ce 43 
Despondent .... 85 SVeaAvie’, salen ee A aa 54 milli eomte eg cl a 91 
(Cminiiie sae Oy cenedet (Geel, ASEM. b> Ge (85) IDOI 5 A oo 56 
WWI oe SN Ge se 54 etine Ol mrierttsn ec 85 IBM 6 G6 Ao oe 75 
sRowspendeten aoe apes 84 Prvcdeaeme fan kr 21 MUSCI Es: Sessa «te 66 
Mo revedlile. vu. 4) 72 To remember . . . 100 Sule 5 Goto < (75) 
(Commie 5 4 6 o 6 c 51 Imaginary... . . 49 Ate nN, GAY ee (85) 
evel Seat) ates: s 62 Beautifulaes sane 95 Shamwari yg Ga se 92 
IDISAStlOUs tart cieek « 45 Ibor UNAM Ga ob 76 IeanoKeMNG GG oo o 75 
WV] Cieeee Retarsae etree ees 99 lOMheRA CG A S64 iil IBUSV akon meaty, 3. estas 72 
Roe ey ses G6 Soe 84 TRON 9G se Sixteen 99 Over mmc ts arth 87 
asta eaters eels 76 SUDCo. wa veer t 69 Tmereasean. 5.0 a. 5 94. 
Ropermiva cet. se 69 ACHIVE "ecu 6 fe cine 79 To preserve... . 67 
IMIOWAKO, cs em 4 55 Vacant 5 08 3 80 Belichives.eae, 0 a 2 5U 
ARO WGN esi eee lena 1369 | 1382 1522 


*Numbers in parentheses follow words that do not appear on King’s lists. These values were assigned mere- 
ly on the basis of judgment of our own staff. 


116 AN EXPERIMENTAL STUDY OF CHILDREN*< 


TABLE 83 
EASY OPPOSITES — ACCURACY IN PERCENTS, CORRECTED 


Boys 

PERCENTILES 14 yrs. 15 yrs. *18 yrs. 
SE Ee OME SOO or ee 58.7 73.8 70.9 
NOK os. ee 6 a a een 69.8 83.4 81.5 
Lot SIR ees Pee oe 76.6 89.7 84.3 
ZO) dope aie cA cmaneregint ee 81.2 92.8 87.1 
PANE Ts ake ae, Wes Oe A 84.4 95.5 89.5 
SO Mace Ra omas. aie We: 86.8 98.1 OT 2 
GO anh etc, eas ee 88.7 100.8 92.6 
AON, fet hte, ee hee ees 90.6 103.6 93.8 
ASu. then oes ter er 92.4 106.5 95.0 
OQ aes, see ke 94.2 109.3 95.9 
DOSED. Gntiac mace en os a mR oeee 95.9 112.3 96.7 
(oO ee ae Se 97.3 15.5 97.6 
GDM ena, Senn sen ee 98.7 118.7 98.4 
0! eee eee eee 100.1 Die 99.3 
De eo sa aie), Kkcae 102.1 AD 7/, 100.0 
SORE Ap et Go ate ee 104.4 131.4 100.0 
SD. earn ae] ec ok eee 106.8 137-2 100.0 
oe eee. es 109.1 144.0 100.0 
le Ty Ly eet an ae ya a Te 116.7 156.1 100.0 
NoPoh Gases eee cones 675 627 ont 
IMANCYo bye RP Oe 94.2 + 4P.E. LOGS Seat Pe Be GoLOrseaes ean 
(0 eT oe er ere on 8.9 15.6 o.3 


*No list except bad was used. 


values expressed in terms of the per cent more difficult which each of the 
other lists is than the bad list—in other words, the per cent which would 
have to be added to the rating of each list to bring it up to the rating of 
the bad list. For instance, the rating of the bad list is 1.000 and of the 
good list .921. It would therefore be necessary to add 8.58 per cent to 
the rating of the good list to bring it up to the rating of the bad list. The 
percents to be added in correcting the accuracy of each list were as follows: 


Good 


Front . 


Asleep 
Inside 
Strong 


Worst . 


Wise 


8.57 
. 17.51 
. 20.92 
. 25.63 
. 42.45 
. $1.52 
. 81.82 
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TABLE 84 
EASY OPPOSITES — ACCURACY IN PERCENTS, CORRECTED 
Girls 
PERCENTILES 14 yrs. 15 yrs. *18 yrs. 
Ee See 60.5 es 76.1 
a0 7 tok Otek Cane ae 133,51) 85.4 84.2 
Rae as So at eg ee es Be 78.4 91.8 86.9 
20 ESOS Rae Ca wee 82.0 95.3 90.1 
PD bes acraa fale Ua teal dae eae 84.9 98.7 91.5 
30 3. Seta ciat a's ana aae a 8i.3 101.6 93.0 
BOL AME. LT) Cal ae: 89.6 104.0 94.4 
CO eg ee ee ee ee ee Od 106.3 95.5 
NGS goS, Eee 93.6 108.7 96.3 
CORRE IRE TE ene): 95.4 JUNhal th 97.1 
ORE eS Sse ee 96.7 114.0 97.9 
60 eee Res te 98.0 116.8 98.8 
65 ey Bere ee kes 99.3 119.8 99.6 
70 Sc ey ee ee ee eee 100.6 124.5 100.0 
TEST ats ee oe ORS 7 130.0 100.0 
0) Bees no cntel nae Se 106.7 136.4 100.0 
SY oa in. ie oh eee 109.7 143.0 100.0 
CU Seen a ee ee 116.6 149.7 100.0 
Ui ale ae ee oe eae 124.7 165.8 100.0 
INjOmol, Casesine oa) a noae 560 dll 237 
IMIS CISIE Wate elece ory S 05.4 22 vo.R> EE. [Mk te Nes WP eM se Bye Jay 
Obn tie Bhs xcs 9.4 16.4 4.3 


*No list except bad was used. 

To avoid the necessity of figuring corrections, a table showing the cor- 
rected accuracy for each possible value of each list was made out (see 
Table 81). 

This method of correcting values is, however, only a rough and rather 
unsatisfactory method of comparing results. It would be fairly satisfac- 
tory if every child were given a list difficult enough so that his record fell 
below perfection. As it was, many children who were given the bad list 
had perfect records, which could not be rated higher than 100. The com- 
parison of results of the fifteen-year test with the eighteen-year is vitiated 
by the fact that only the bad list was used as an easy one at eighteen years, 
while harder lists were used at fifteen. The apparent superiority of 
the fifteen-year-olds is therefore entirely illusive. The comparison of the 
fourteen-year working group with the eighteen-year working group (see 
Chapter VI) is valid because the bad or good lists were used almost exclu- 


sively for these two series. 
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The standardization of the hard-opposites test was accomplished by a 
different method, and on the basis of data kindly furnished to us in manu- 
script form by Professor Irving King, of lowa State University. Our lists 
were already made up and in use when we received the data from Mr. 
King. If we had had the benefit of his work in time, the lists would have 
been formed to be of equal difficulty, according to his method of calcula- 
tion. Professor King’s method was, in brief, to give his lists of opposites 
to one hundred educated subjects—members of the faculty, graduate 
students, seniors, and juniors in the University—and to formulate “the 
results in frequency tables, which are also percentage tables, for the re- 
sponses to each word. The difficulty of the word can be taken to be 
inversely as the number of correct responses made by this group. For in- 
stance 99 of the 100 subjects gave the response before to the word after, 
while only 26 gave passive as the response to active. After consultation 
with several experts, certain responses were selected as correct and others 

-as partly correct. A value was then assigned to each word, based on the 
total percentage of correct responses of the 100 subjects. Words for which 


TABLE 85 — HARD OPPOSITES — ACCURACY IN PERCENTS 


Boys 

PERCENTILES 17 yrs. *18 yrs 
a RG tect taken) sot ewe eae 9.5 13.5 
LO es ee eee ee 17.4 23.8 
Ost ee See eee eee ee 23.0 35.5 
20 Pep ae A eee 28.0 43.5 
Peat ee MOR Ee 32.0 48.8 
BQ at 1 on Ge oho 35.4 54.0 
Be aye aan our RE esd Sa 39.8 57.0 
40 on. S553 piece: aT ae 42.8 60.6 
i A MN OMY ry ee eek 45.0 65.1 
DOL a pewr sen kervapr coke Sane eee iy ae, 49.4- 70.0 
Si Tien Soe, See Pa ne 53.3 74.5 
OO ere seed Aree se 57.5 76.4 
60: Wi a On coe ee ae eee ee 61.2 78.7 
CO Rete AEE sa) en te aN 64.3 81.8 
1S il ae PE an SRA poh sie aks cy 68.4 84.1 
SOlet. Coat Sted Soe. See ES C2516 86.6 
of ERs PAE uke ele, asic CHE 6 88.8 
Oya: Ota. Dee Sih geen hae ee 83.2 91.5 
95a STN hee ee eee 89.4 94.7 
INO-Of@ SSCs sr) eam an aa 483 136 
Median: 70 seen ee aie 494+ 1.0P.E. TOO 19 Pe 
Qk) PUUR> eae 18.2 17.7 


*Not given to those who failed in previous opposite tests. 
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this value is the same can be assumed to be of equal difficulty. Using 
Professor King’s values, our hard-opposites List I adds up to 1369, List 
II to 1382, and List III to 1522. Lists I and II, therefore, can be assumed 
to be of equal difficulty, and List III easier than the other two. The lists, 
with the numerical values assigned to each word, are given in Table 82. 
At year eighteen, the hard-opposites were not given to working chil- 
dren who had failed badly in previous opposites tests. We found that 
those who were really unable to perform the test were so embarrassed and 
troubled by their bad failure that it did not seem wise to put them through 
the ordeal. The results are presented in the form of five-percentile sum- 
maries, for boys and girls separately. The records are for corrected scores 
of easy opposites, at fourteen, fifteen, and eighteen (Tables 83 and 84), 
and for hard-opposites at seventeen and eighteen (Tables 85 and 86). In 
the scale of average percentile ranks, the test is given the weight of two 
measures by using its percentile rank twice in taking the average. 


TABLE 86 — HARD OPPOSITES — ACCURACY IN PERCENTS 


Girls 
PERCENTILES 17 yrs *18 yrs 
iS, ~ STS Sse a ee 10).2 28.0 
NOY & len cht Gee bac ese 17.4 Dome 
LUST Sg a ae aa a PA ie) 41.6 
DAG ete ee RIE ra ea 26.7 50.7 
EE aE I Sen ae, Re hnGy ast, el ys SLuo 54.5 
3 (MERE chee we oe sp tok’ SAE au 37.0 58.5 
SIGs A ed epson em eer ee ea 41.3 64.4 
AM) MEME. Ot sacar aay ges: Glue ADT 67.6 
ENT ah gag se. ski ee ee ee 49.1 70.0 
SAD <3: Ta SOs GG eo CeO Oe 53.1 13.8 
5) MME, ee res. a oe coe aly Chats 57.9 THE A) 
GOERS oe (Peas Mars) ee Ge 62.8 80.9 
ODUM ae en eetal cl ee ae 66.9 83.2 
TO hab ee See 70.6 85.4 
OEE Ie ae Bytes co uismise sala at % 74.8 88.4 
Ss 6 RUNG eh Rec erties 79.0 90.0 
I kes Aigo ta ey Scena nie acme 82.9 93.0 
OOM rer ere eos aot cee es 86.6 96.3 
Gi ner EE ee as oes CN 2 90.2 98.9 
INGO @ASCCMEN tetris caus. a. « 407 153 
INREYORIGN OY 55, Ge Gee ce a eae oth ae Ile IPS 1a, (ee cue colle Ide 
(Qi 5 ugh el & (cep ee iolo Repaee Rome Db 170 


*Not given to those who failed in previous opposite tests. 
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Stimulus Word 


1. good 
2. outside 
3. quick 
4, tall 
5. big 
6. loud 
7. white 
8. light 
9. happy 
10. false 
11. like 
12. rich 
13. sick 
14. glad 
15. thin 
16. empty 
17. war 
18. many 
19. above 
20. friend 


Easy Opposites 


Last 1 


Credit 2 
bad, evil, poor 


inside, in-doors 

long, slowly 

short, low 

little, small, tiny 

soft, quiet, low, faint 
black 

dark, heavy, darkness 


sad, grieved, sorry, unhappy, 
gloomy 


true, real, natural, faithful 


dislike, dissimilar, unlike, 
different, hate 


poor 

well, healthy 

sorry, sad, grieved, unhappy 
thick, stout, fat 

full, fill, occupied 

peace 

few 

below 


enemy, foe 
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Credit 1 
wrong 


in 

slow, sluggish 

little, tiny, small, littler 
short, narrow 

softly, still, silent, noiseless 
dirty, dark 

dim, night 


mad 


good, correct, truthful, truth, 
right, upright 


contrary, opposite 


better 

mad, sorrow, angry 
heavy 

rented 

quiet 

little, one, none, nothing 
down, low 


unfriendly, stranger 


Stimulus Word 


1. bad 
2. inside 
3. slow 
4. short 
5. little 
6. soft 
7. black 
8. dark 
9. sad 
10. true 
11. dislike 
12. poor 
13. well 
14. sorry 
15. thick 
16. full 
17. peace 
18. few 
19. below 
20. enemy 


Easy Opposirrs 


List 2 


Credit 2 
good, nice, fine 


out of doors, outside 

quick, fast, rapid,’ swift 
long, tall 

big, large, much 

loud, hard, harsh 

white 

light, bright, sunny 

happy, joyful, glad, cheerful 


untrue, false, deceitfuls 
unfaithful, faithless 


like 


rich, wealthy, well-to-do, 
good 


sick, ill, unwell, poorly 
glad, happy, joyful 
thin, sparse 

empty, vacant 


war 


many, lots, most, several, a 
number, numerous 


above 


friend, ally 
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Credit 1 
right, well 


out 

quickly, rapidly, swiftly 
big, far, high 

tall, fat, 

coarse, rough 

clean, light 

white 

merry, pleasant, jolly, gay 


dishonest, wrong, traitor, lie, 
bad 


liked 


well, right 


poor, bad 
cheerful, jolly, gay 
fine 

secant 


noise, disturbance, fight, riot, 
misery, sadness, trouble, 
fighting, quarrel, excitement 


none, crowd, much, more, 
plenty 


high, up, on top 


friendly 


Stimulus Word 
ite 


2. 
3. 


4. 


or 


sI 


19. 


20. 


asleep 
near 
fast 


kind 


raw 


. noisy 
. early 


. nice 


. sharp 


night 


. cheap 


wrong 


. soft 


4. stupid 


5. young 


patient 


cloudy 


before 
open 


clean 


Easy Opposites 


List 3 
Credit 2 
awake 


far 
slow, sluggish 


cross, cruel, harsh, hateful, 
unkind, mean 


cooked, baked, manufac- 
tured, finished 


quiet, silent, still, noiseless 
late, tardy 

bad, horrid, nasty, shabby, 
rude 


blunt, dull, mild, stumpy 


morning, day 

dear, expensive, costly 
right 

loud, hard, harsh 


bright, smart, intelligent, 
wise, clever, brilliant 


old 


doctor, impatient 


bright, fair, clear, sunny, 
sunshiny, cloudless 
after, behind, afterwards 


shut, close, closed 


soiled, dirty 
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Credit 1 
wake 


away 
long, slowly 


selfish, hard, rough, rude, bad, 
ugly, angry, sassy 


cook, boiled, done, fried, 
prepared 


peaceful, easy, softly 


cranky, ugly, hateful, mean, 
untidy, unpolite, naughty, 
cross, rough, unkind 


stupid, round, slow, stump, 
sweet 


high, good 
good 
coarse, rough 


sharp, learning, learned, quick, 
alert 


older 


grumpy, fidgety, wild, cross, 
cranky, restless, nervous 


sunshine, light, nice 


how 


black, cloudy 


Stimulus Word 
A 


2. 


IP, 


13. 


front 


safe 


. awake 


Taw 


. shut 


. easy 


. rude 


. winter 


low 


day 


. sharp 


late 


stupid 


. old 


. sunny 


after 


. short 


right 


lazy 


alive 


Easy Opposirrs 


List 4 


Credit 2 
back, behind, rear 


unsafe, dangerous, lost 


asleep, sleep, sleepy 


cooked, baked, manufac- 
tured, finished 


open, opened 
difficult, hard, uneasy 


polite, mannerly, nice 


summer 
high 
night 


blunt, dull, mild, stumpy 


early, on time 


clever, bright, brilliant, 
intelligent, smart, wise 


young, new 
cloudy, dark, gloomy, shady 
before 

long, tall 

left, wrong 

active, busy, diligent, ener- 


getic, hard-working, indus- 
trious, lively, thrifty 


dead 
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Credit 1 
backwards 


caught, harmed, stolen, 
careless, danger 


cook, done, fried, boiled, 
prepared 


pleasant, good, gentle, fine, 
kind, smooth 


spring, fall 
up 
evening 


stupid, round, slow, stump, 
sweet 


soon 


sharp, learned, learning, 
quick, alert 


younger, newer 
dreary, foggy, shade, rainy 
now 

big, far, high 


bad 


alive, awake, bright, busily, 


doing, earnest, fast, frisky, 


123 


quick, spry, studious, willing, 


work, worker, working, 
ambitious 


stupid, death 


124 


Stimulus Word 
if 


2. 


10. 


I, 


12. 


139 


ue), 


20. 


strong 


best 


always 


front 
wet 


foolish 


pretty 
dead 


honest 


cross 


bright 


safe 


smooth 


. Summer 


high 
easy 
long 
polite 


lazy 


right 


Easy Opposites 


List 5 


Credit 2 
feeble, weak, delicate 


worst, poorest 
never 


behind, rear, back 
dry 


wise, sensible 


homely, ugly 
alive, live, living 
dishonest, crooked, false, 


deceitful 


pleasant, joyful, merry, good- 
natured, agreeable 


dark, dim, dreary, dull, 
stupid, gloomy, sad, 
melancholy 


dangerous, unsafe, lost 


rough, wrinkled 


winter 

low 

difficult, hard, uneasy 
short 


impolite, unmannerly, rude, 
impertinent, boorish 


active, diligent, energetic, 
industrious, busy, hard- 
working, lively, thrifty 


wrong, left 
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Credit 1 
easy, light 


bad, least, poor, wrong, worse, 
rotten 


no time, sometimes, rarely, 
seldom 


backwards 


bright, correct, right, sane, 
smart, witty, sense, clever, 
serious 


life 


steal, cheat, liar, lie, thief, bad, 
guilty, stealing, untrue, 
untruthful, unhonest 


contented, good, happy, kind, 
nice, straight, smiling, peace- 
ful, cheery, uncrossed, parallel 


lazy, feeble, dumb 


caught, stolen, danger, harmed, 
careless 


harsh, crooked, hilly, humpy, 
uneven, rocky, bumpy, 
irregular, rugged 


little, small, short 


little, small 


unpolite, indecent, mean, 
ill-mannered, impatient, 
unrefined, unmanly 


work, studious, earnest, bright, 
fast, quick, busily, willing, 
awake, worker, ambitious, 
spry, alive, working, frisky 


bad 


Stimulus Word 
alt 


2. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Whe 


18. 


19. 


inside 


tall 


. enemy 


big 


. good 
. sorry 
. sick 


. poor 


. similar 


false 


prompt 
black 
soft 
rough 
narrow 
evening 


stout 


peace 


few 
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Easy Opposites 


List 6 


Credit 2 
outside, out-of-doors 


short, low 

friend, ally 

little, small, tiny 
bad, evil, poor 
glad, happy, joyful 
well, healthy 


rich, wealthy, well-to-do, 
good 


dissimilar, unlike, different 


true, real, natural, faithful 


late, tardy 

white 

hard, harsh, loud 
smooth, gentle 
wide, broad 
morning, dawn 


thin, weak, slim, slender, 
skinny, lean 


war 


many, lots, most, several, 
a number, numerous 


Credit 1 
out 


little, tiny, small, littler 
friendly 

short, narrow 

wrong 

cheerful, jolly, gay 


better 


unsimilar, opposite, contrary 


upright, right, truth, good, 
correct, truthful 


slow, delayed, behind 

clean, light 

rough, coarse 

soft, quiet, good, even 

big 

light, day 

small, light 

misery, quarrel, riot, fighting, 


sadness, disturbance, noise, 
fight, trouble, excitement 


much, more, crowd, none, 
plenty 


125 


126 


Stimulus Word 
1, 


13. 


worst 


- never 


dry 
foolish 


. weak 


. distant 


slow 


kind 


. horrid 
. cheap 
. left 


. honest 


dull 


. pleasant 


. rough 


. dirty 


quiet 


. soft 


. ugly 


. patient 


Easy Opposites 


List 7 


Credit 2 
best, finest 


always 


wet, soaked, damp 


sensible, wise 


firm, powerful, strong 


close, near 
fast, quick, rapid, swift 


cross, cruel, harsh, hateful, 
mean, unkind 


agreeable, nice, pleasant 
costly, dear, expensive 
right, taken 

crooked, deceitful, dishonest, 


false 


brilliant, bright, clear, keen, 
sharp, smart, shining 


unpleasant, cross, grouchy, 
hateful, horrid, mean 
gentle, smooth 

clean, spotless, washed 
boisterous, loud, noisy, 
talkative 

hard, harsh, loud 


pretty, handsome, 
beautiful, comely 


doctor, impatient 
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Credit 1 
highest, most, good, better, 
fine 


frequently, often, some, now, 
sometimes 


moist, saturated 

bright, clever, correct, right, 
sane, sense, serious, smart, 
witty 


active, healthy, lively, 
muscular, steady, well 


next, here, friendly, present 
quickly, rapidly, swiftly 


angry, bad, hard, rough, rude, 
sassy, selfish, ugly 


decent, fair, fine, good, kind 
good, high 

staid, here 

bad, cheat, guilty, lie, liar, 
steal, stealing, thief, unhonest, 
untrue, untruthful 

alive, awake, energetic, 
intelligent, interested, piercing, 


quick, spry 


sad, sorrowful, gloomy, 
pee vish 


even, good, quiet, soft 


clear, decent, neat, orderly, 
pure, tidy, white 


disturbing, lively, moving, 
racket, restless, stirring 


coarse, rough 


attractive, decent, good, kind, 
neat, nice, polite 


cranky, cross, fidgety, grumpy, 
nervous, restless, wild. 


Stimulus Word 
its 


2. 


16. 


17. 


18. 


18) 


20. 


wise 


joy 


. upper 


- new 


. busy 


. generous 


vacant 
tender 
regular 


stale 


. absent 
. heavy 
. even 


. certain 


love 


few 


raise 


silent 
shallow 


orderly 
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Easy Opposirrs 


List 8 


Credit 2 
foolish, stupid, unwise 


sorrow, sadness, grief 


lower, under, bottom 


old 


lazy, indolent, idle, 
unemployed, slack 


miserly, stingy, selfish 
full, occupied, filled 
tough, hard, crude 
irregular 

fresh 

here, present, there 
light 

rough, uneven 
uncertain 

hate, hatred 


many, lots, several, a num- 
ber, numerous, most 


decrease, lower, let down, 
seat, drop 


noisy, talkative 
high, deep 


disorderly, untidy 


Credit 1 
dull, dumb 


dreary, worry, joyless, un- 
happy, sad, sorry 


below, down, downer, down- 
ward 


older 


dull 


greedy, mean, miser, hard 
rented 
coarse, rough, mean 


substitute, sub, unregular 


easy 


none, plenty, crowd, more, 
much 


set, fall 


loud, noise 
full 


mussed-up, noisy, unorderly 


127 


128 
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Stimulus Word 


ih 


serious 


. ignorant 
. rude 
. simple 


. deceitful 


stingy 


permanent 


8. despondent 


certain 


weary 


. to spend 
. to reveal 
. genuine 
. level 


. disastrous 


wild 


. to lack 


past 


. to permit 


. motion 


Harp OPppositEs 


List 1 


Credit 2 


thoughtless, giddy, 
frivolous, jolly, trifling, 
fooling 


wise, intelligent, learned, 
educated, accomplished 


nice, polite, courteous, 
gentle 


complicated, elaborate, 
hard, difficult, fancy 


honest, sincere, true, 
truthful, straight, frank, 
upright 


generous, liberal, unselfish 


temporary 


cheerful, happy, glad, 
hopeful, optimistic, 
courageous, joyful 


uncertain, doubtful, in 
doubt 


fresh, rested, wakeful, 
lively, alert 


to earn, to save, to keep, 
to hoard, to deposit 


to conceal, to hide, to 
secrete, to keep secret 


false, imitation, fake, 
counterfeit, artificial 


uneven, rough, hilly, 
steep, mountainous 


beneficial, safe, fortunate 
tame, calm, domestic 

to possess, to have 
present, future 


to hinder, refuse, prohibit, 
to forbid 


rest, quiet 


Credit 1 Credit 0 
glad, nothing, joyful, 
slight, careless, happy, 
lively, better 
smart, knowledge, bright, polite 


sure, knows, sensible 


good, kind, pleasant 


extravagant, impossible, 
sensible, extreme 


truth, to reveal, 
steadfast 


good-hearted, kind, plenty, 
freegiving, extravagant 


temporarily, movable 


courage 

puzzled 

glad, gay, jolly, healthy 
give, selfish, stingy 

to listen, to keep, to not 


tell, to keep to self 


duplicate, fable, adul- 
terated, substitution 


crooked, slant, slope, unlevel 
rocky, irregular 

joyous, uneventful 

mild timid 
to gain 


to come, here now 


motionless, still, station- 
ary, stopped 
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Stimulus Word 


1k, 


10. 


idk 


12s, 
13. 
14. 


15. 


16. 


17. 
18. 


tHe) 


20. 


Co Tes Co 1S 


to succeed 


strict 
tardy 
sleep 
suspicious 


rigid 


. clumsy 


. sinful 


. pleasant 


refined 


pride 

to remember 
imaginary 
beautiful 
injurious 
diligent 


to sell 
sure 


active 


vacant 


129 


Harp Opposites 


List 2 


Credit 2 
to fail, to lose out, 
precede 
lenient, easy, easy-going 
early, on time 
wakefulness 


unsuspicious, trusting, 
trustful 


pliable, limber, loose, 
limp 

graceful, nice, light, agile, 
dainty, skillful 


pure, sinless, righteous, 
good, right, pious, moral, 
religious, holy 
unpleasant, mean, horrid, 
cross, sulky, grouchy, 
hateful, disagreeable, 
surly, crabby, rainy 


unrefined, rough, rowdy, 
uncouth, low, vulgar, 
uncultured, coarse, un- 
mannerly, common 
humility, shame, modesty, 
meekness 


to forget 

real, true 

ugly, frightful, homely, 
hideous 

helpful, harmless, health- 
ful, beneficial, healthy 
lazy, negligent, slothful, 
idle, shiftless 


to buy, to give 

uncertain, doubtful, 
perhaps, undecided, in 
doubt 

inactive, slow, slothful, 
quiet, lazy, still, dormant, 
retired, dead, 7.e., volcano, 
sluggish, idle 


full, filled, occupied 


Credit 1 


to lose, failure, un- 
successful, downfall 


careless 


Credit O 
to go 
backwards 


present, regular 

wake, awake, alert 
innocent, honest, trust- 
worthy, trusty 

soft warm, 
smooth 


limber, 
careful 


slender, neat, quick, 
lively, handy, fine, 
perfect, active 


honest, innocent repentful 


sad, sorrowful, angry, 
gloomy, peevish, un- 
sympathetic, ugly, 
horrible, bad, rough, 
terrible, dull, mad, 
SOrTOW 


ignorant, rude, dirty 


careless, downcast, 
disgrace, dishonor 
forgetful 

to know, certain, sure 


safe, all right, good 

for you 

stupid, 
disobedi- 
ent, dumb 


careless 


to keep 


doubt, mistaken, 
chance, no 


unactive, clumsy, 
asleep 


rented, taken 
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Stimulus Word 


i 
Ze 


3. 


4, 


10. 


16. 


ily, 
18. 
Oe 


20. 


tender 


frequently 
false 


cross 


cruel 
generous 
haughty 
silly 


exciting 


broken 


. miser 


similar 
to hinder 


strength 


innocent 


busy 


over 
increase 


to preserve 


belief 
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Harp Opposites 


List 3 
Credit 2 
tough, hard, harsh 


seldom, infrequently, 
rarely, never 


true, honest, correct, 
straight, right 


pleasant, joyful, merry, 
good natured, agreeable 


kind, gentle, just 


stingy, greedy, miserly, 
mean, tight, selfish 


humble, modest, genial, 
meek 


sensible, sane, sound, with 
sense, wise 


quiet, unexciting, dull, 
quieting, calming, calm 


unbroken, whole, to- 
gether, mended, fixed, 
repaired, entire, good 


spendthrift, philanthro- 
pist, spender 


dissimilar, unlike, 
different 


to help, to aid, to let, to 
leave alone, to forward 


weakness 


guilty, to blame, sinful, 
experienced, wise 


idle, lazy, indolent, slack, 
unemployed, unoccupied, 
loafing 


under 
to decrease, to diminish 


to destroy, to discard, to 
waste, to spoil, to ruin, 
to use 


unbelief, disbelief 


Credit 1 Credit 0 
strong, rough 


unfrequently, rare, few 
truth 


contented, good, happy, 
peaceful, gentle, round, 
kind, nice, straight, 
parallel, uncrossed, 
sweet, cheery, smiling 


good, friendly, careful, 
nice 


miser 
nice, kind, kind-hearted 


good mind, sense, right, 
bright 

cooling, unexcited, un- 
interesting, cool, dead, 
steady 


patient 
sprain, unbroke 


liberal, unselfish, easy million- 
going, generous aire 


opposite, contrary, 
unsimilar 


weak, ill 


slow, no work, dull 


back 
cut 
unpreserved, decay, to 


throw away, to leave 


unbelieving 
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CAUSE AND Errrcr 
(3) 


At year sixteen a cause-and-effect, test. took the place of the opposites 
test as a form of controlled association. Unlike the opposites test, cause 
and effect contains an element of memory, though mere memory is of 
little avail. No one can remember, after a single hearing, the associations 
to fifteen stimulus words, unless the relation between the stimulus word 
and its associate is a logical one which is understood at the first presenta- 
tion. The test is primarily one of understanding the relationship of cause 
and effect, and using the category in forming associations. 

In administering the test, the child was supplied with a piece of writing 
paper and a pencil. The experimenter instructed him as follows: “ You 
know what I mean, don’t you, by saying that one thing is the cause of 
another? For instance, I might say that a storm at sea is the cause of a 
ship-wreck. In that case storm is the cause and ship-wreck is the result, 
or effect. Or I might say that a tree is the cause of the shade under it. 
In that case tree would be cause and shade the effect. That is clear, is it 
not? 

“Now I am going to read you some pairs of words. The first word of 
each pair is the cause and the second the effect of that cause—as though 
I were to read ‘storm—ship-wreck.’ I will pause a little after reading 
each pair to give you time to think it over and be sure you understand 
how it is that the first thing is the cause of the second. After I have fin- 
ished reading all the pairs of words, I will begin again and read only the 
first word of each pair—the cause—and ask you to write here on your 
paper the second word—the effect. If you can’t think of just the effect 
I gave but can think of some other effect which is equally good, write that 
down, but if you can think of the same effect that I named, be sure to 
write it. If you can’t think of any effect at all for a cause, make a mark to 
show that you have omitted a word. Now ready. First I will read them, 
and you can just listen.” 

In reading the series, the experimenter kept his eye on a stop watch 
and allowed five seconds to elapse between pairs, exclusive of the time 
required for reading. After the fifteen pairs of words had been read, the 
experimenter said: ‘Now ready to write the second word as I read the 
first.”’ The list of stimulus words was then read in the following order. 
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Causr AND Errsctr 
Series I 

First Reading Second Reading 
iL @ehungent a.) «raise. faintness 1. the government 
2. melting snows . floods 2. debt 
38. nourishment . strength 3. death 
4. the government . . protection 4. hunger 
SH, Oley, . disease 5. work 
6. effort . achievement 6. a wound 
(emeCeathi™ een mae . sorrow 7. melting snows 
8. exercise . fatigue 8. cold 
Omcold seas . ice 9. practice 
10. a wound . . pain 10. effort 
11. beauty . . admiration 11. nourishment 
12. debt. - . trouble 12. sin 
13. practise . skill 13. dirt 
IVE Ae) oe ed ee . punishment 14. exercise 
LS eWOrkwe tesa sohey pace wages 15. beauty 

CausE AND EFFECT 
Srrizs II 

First Reading Second Reading 
1. fright . nervousness 1. recklessness 
2. clouds, . rain 2. germs 
3. sleep. . rest 3. perseverance 
4. recklessness . . accidents 4. fright 
5. old age. . weakness 5. crime 
6. battle . . bloodshed 6. flowers 
7. perseverance . . success 7. clouds 
8. fire . heat 8. joking 
9. joking . . laughter 9. wealth 
10. flowers . . perfume 10. battle 
11. low wages . strikes 11. sleep 
12. germs . . contagion 12. over work 
13. wealth . . luxury 13. old age 
14. over work . Weariness 14. fire 
15. crime . imprisonment 15. low wages 


In evaluating the test, the measure taken was the percentage of correct 
responses. [or an entirely correct association, whether it was that of the 
original list or not, a credit of two was allowed. For associations which had 
some merit, though they were not entirely correct, a credit of one was 
allowed. Scores were at once changed into percentages (Table 87). A list 
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TABLE 87 
CHANGING SCORE IN CAUSE AND EFFECT TESTS INTO PERCENTS 


Boys 
ene ee ee a ee eee 
Score Perr Cent Scorn Per Cent Score Per Cent 
is i oe 3.3 Hlth 36.7 Pal 70.0 
DAE ee eee 6.7 IP). 40.0 Dae UB 
chat aide 10.0 ome 43.3 Joe 76.7 
Ae, oer 13-3 14. 46.7 24 80.0 
Oe GEG 15 50.0 DAS Ae Rae 83.3 
Oda. 20.0 tou 3.8) 26 aatp cee 86.7 
a ae 23).3 Nhe 56.7 DIE 90.0 
Siete aero! 26.7 18 . 60.0 2oan 93.3 
Ora tgse ns A SA 30.0 io 63.3 Doe 96.7 
Oe oe. 33.0 20 . 66.7 0) 100.0 
TABLE 88 TABLE 89 
CAUSE AND EFFECT — CAUSE AND EFFECT — 
PER CENT CORRECT PER CENT CORRECT 
Boys — 16 years ; Girls — 16 years 
PERCENTILES PERCENTILES 
Ma ae hae ek KA ohne De ee os? 41.3 
IKUP Se. ts RaMcrets Eaierae 49.8 WOR cvvecty aoe oo a anen 54.1 
iis, 398 OMeaed ae 60.4 i seein” cal, Mei Ss 59.2 
AQ ae Cee ro ee et 67.3 PA ee tei Ma. ene te 67.6 
PASS a ws 45 2st ite VE Oe, 71.4 Ae cal Ae at A Be 73.4 
BO) 3. eee Sees ot 30 Ree etek oes deo 
ae Pa te a eae 80.1 OO wee es Meer ica fons 81.1 
Og, 20S See ome 81.8 A Sie a ena 84.1 
Lr et ee ee 83.9 A eer eT na 87.3 
DE oP ince saa aie 87.3 SOMERS eel cae ie oes 89.0 
DOME =e. ener 89.5 DOME aL eas oe 91.0 
COmemtie: 10: Sree 92.3 COMER eae oo: 93.3 
i eS, ee eee 94.1 65 ro er ss 94.9 
ORME: see 95.5 (AUR et ON acer 96.5 
(ike 3S" Saee oRe 97.0 LOM oes ae: 100.0 
SLO ai be tet ete ha Semen 99.4 SO Mears Cen ee: 100.0 
SOME we eae cer nec 100.0 SE Sawn ere oats 100.0 
OO Sr somh ee. OK 100.0 OO MRC ene pe oe, 100.0 
OS Ne eae at citys 100.0 Qo ecm ile, eles 100.0 
No. of Cases. . .. 606 No. of Cases. . . . 5384 
Median ae Sino ct) Ol. LH, Median... = = 89 + .7 P. E. 


Oi ee eee 12.8 Oh hee eee 13.3 
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i 


Stimulus 
government 


debt 


death 


hunger 


work 


wound 


melting snows 


cold 


List or CREDITS FOR CAUSE AND EFFECT 


Series I 


Credit 2 


PROTECTION—protecting, 
protects, laws, law, order, 
rule, justice 


TROUBLE—paid, sorrow, 
unhappy, worry 


sorROw—trouble, burial, 
sadness, pain, broken- 
heart, sorry 


FAINTNESS—faint, illness, 
exhaustion, sickness, star- 
vation, weak, distress, 
appetite 


WAGES—achievement, 
fatigue, money, pay, tired, 
salary, accomplishment, 
happiness, reward 


pAIN—hurt, injury, pain- 
ful, soreness, suffer 


FLOODS—high water, slush, 
swelling rivers, avalanche, 
water 


1ch—freezing, frozen, 
chilly, chills, numbness 


Credit 1 


decree, helps, 
punishment, 
preparedness 


embarrassment, 
punishment, sorry, 
misery, poverty, 
prison 


worry, anxiety 


death, perish, pain, 
dying, fatigue, suf- 
fering, grief 


skill, sore, strength, 
success, prosperity, 
prosperous 


blood, fatal, fall, 
danger, death, dis- 
ease, sickness, blood 
poison 


bad weather, flowed 


sickness, snow, 
death, pain, cough, 
hunger, suffering, 
colds 
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Credit O 
position, 
achievement, 
pays 


death 


debt 


enough, 
nourishment, 
nourish 


diligence, 
weak 


strength 


cold, storm, 
ice 


exercise, 
fatigue, 
weather, 
winter, winds 


10. 


Ml. 


12. 


13. 


14. 


15. 
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Stimulus 
practice 


effort 


nourishment 


sin 


dirt 


exercise 


beauty 


Serres I—Continued 


Credit 2 Credit 1 
SKILL—achievement, learn, fatigue, strength, 
perfection, perfect, skillful, strengthens, tired, 
succeed, success, efficiency,  skillness, strong, 


expertness reward 

ACHIEVEMENT—achieve, gain, fatigue, makes 

succeed, success, results, perfect, reward, 

accomplishment skill, work, repaid, 
per cent 


STRENGTH—health, health- blood, digestion, 
ful, healthy, strengthens, builds, growth 
development 


PUNISHMENT—trouble, death, disaster, 
shame, unhappiness, sor- worry, bad con- 
row, sorrowful, scandal, science, destruction 


suffering, downfall, re- 
morse, grief, sadness, 
repentance 


DISEASE—Ssickness, un-= germs, untidy, work 
healthy, unhealthful 


FATIGUE—Strength, de- stiffness, energy, 
velopment, health, gives perfect, skill, help, 
muscles, limber, tired, tiredsome 

healthy 


ADMIRATION—love, admire, idol, godlike, 
attention, abduction, at- popular 
traction, proud, affection, 

vain, happiness, pleasure, 

enjoyment, popularity, 

vanity 
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Credit 0 
exercise, 
patience, 


pain, study 


happiness, 
practise, try 


do good, help, 
food 


forgiveness, 
weak, hatred, 
wrong 


filth 


nourishment 


fair 
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Stimulus 
1. recklessness 


2. germs 


3. perseverance 


4, fright 
5. crime 
6. flowers 
7. clouds 


Series IT 


Credit 2 


ACCIDENTS—danger, colli- 
sions, disaster, hurt, trou- 
ble, harm, injury, punish- 
ment, wreck, damage, 
injuries 


CONTAGION—death, dis- 
ease, sickness, contagious, 
ill health, contamination, 
fever 


succEss—achievement, 
learn, perfection, skill 


NERVOUSNESS—flight, 
faintness, paleness, pal- 
pitation, shaking, trem- 
bling, weakness, excitement, 
nervous 


IMPRISONMENT—law- 
courts, disgrace, prisons, 
punishment, shame, sor- 
row, trouble, unhappiness, 
workhouse, arrest, penalty, 
heartaches, imprison 


PERFUME—admiration, 
delight, happiness, beauty, 
fragrance, odor, perfumed 


RAIN—darkness, dreary, 
gloom, snow-storm, 
dinginess 


Credit 1 
ruin, destruction, 
fear, downfall, death, 
nervousness, robbery, 
ship-wreck, murder, 
mistakes 


dirt, filth, suffering, 
any specific disease 
(e.g., consumption) 


tired, strength, luck, 
wealth, intelligence, 
overwork, endur- 
ance, good fortune, 
good results 


afraid, sickness, fear, 
accident, disaster, 
scared, recklessness, 
alarmed, madness 


police, scandal, 
killed, disaster, 
injury, repentance 


sweetness, sweet, 
wither 


fog, thunder, 
lightning, mist 


Credit O 


pain 


luxury 


carelessness 


sin, death, 
wickedness 


attention, 
love 


flood 


10. 


11. 


12. 


13. 


14. 


15. 


Stimulus 
joking 


wealth 


battle 


sleep 


over work 


old age 


fire 


low wages 
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Serres [1—Continuwed 


Credit 2 


LAUGHTER—laughing, 
merriment, fun 


LUuxuRyY—comfort, idleness, 
luxuries, laziness, pleasure 


BLOODSHED—death, defeat, 
injury, ruin, sorrow, 
wounds, suffering, victory 


rEstT—forgetfulness, 
dreams, refreshment, 
health, restfulness 


WEHARINESS—fatigue, sick- 
ness, stiffness, tired, run 
down, break-down, ill 
health, sick, weary, illness 


WEAKNESS—death, feeble- 
ness, slow, weariness, 
failing, wrinkles, weary, 
helplessness, childishness, 
gray hairs, infirmity 


HEAT—burns, light, flame, 
destruction, warmth, 
sparks, disaster, damage, 
loss, perish, ashes, blazes, 
ruins, panic, smoke 


sTRIKES—debt, dissatisfac- 
tion, hunger, poor, poverty, 
suffering, quit, despondency, 
low life 


Credit 1 


anger, quarrels, 
argument 


plenty, capital, hap- 
piness, speculating, 

industry, greatness, 

unhappiness, finery, 
no work 


fear, flight, noise, 
pillage, disaster 


beauty, quiet, good 


nervousness, sleep- 
lessness, accidents, 
strike, weakness, 
hardships 


blind, cranky, deaf, 
forgetful, rheuma- 
tism, sickness, lame, 
tired, despair, worn 
out, disabled, dreari- 
ness, nervousness, 
weak 


fireman, fear, crack- 
ling, death, cooking, 
insurance, terrible, 
fright 


grouch, sin, starva- 
tion, poor work 


13 
Credit O 
humor, 
sorrow 


pain, courage 


cranky, 
stupidity 


worry, 
restlessness 


matches 
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of associations which had received no credit was also kept to assist in 
uniform grading of results. The lists of words given full, partial, or no 
credit, and the table for changing score into per cent correct are appended. 

The results are given in terms of a five-percentile summary for boys and 
girls separately (Tables 88 and 89). In the scale of average percentile 
ranks for sixteen years, rank in cause and effect was used twice to give it 
double weight. 


CONSTRUCTION PUZZLES 


The construction-puzzle tests which we used were of the type in which 
pieces of various sizes and shapes are fitted into a cut-out pattern. We 


Viaure I.—Tur Nine Stonp Biocks ror THE CONSTRUCTION-PuzzLE Trsts. 


employed a game or puzzle, furnished by the toy trade, known as the egg 
of Columbus. It consists of nine little stone blocks, made up of four pairs 
and one odd one (Figure I). A book of patterns which can be made with 
the nine pieces accompanies the toy. We selected six patterns, part of them 
from the book and part of them made up for our series (igure II). The 
patterns were named from their shape as follows: egg, flower-pot, chick, 
ship, cradle, and seal. Hach pattern was cut out of a piece of binding 
board three-sixteenths of an inch thick. The pieces, when placed in the 
frames, projected above the surface enough to be easily picked up. 

In giving the test, one of the frames was presented to the subject and 
the pieces of the puzzle were laid in irregular order beside it. The sub- 
ject was instructed as follows: “You see this pattern and these little 
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tg 
= 


‘i 


Figure I]—Construction-PuzzLE PATTERNS. 


a, flower-pot; b, egg; ¢, ship; d, chick; e, seal; f, cradle. 
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TABLE 90 — CONSTRUCTION PUZZLES — TIME IN SECONDS 
Boys 


PERCENTILES - CRADLE 
18 yrs. 


300-4 


SNORE ROWNS HBAONA 


SIN&eS SERAR SERV SI 


— 


TABLE 91— CONSTRUCTION PUZZLES — TIME IN SECONDS 


Girls 
PERCENTILES ls CRADLE 
18 yrs. 
Oke ine poke Laken See ‘ 300+ 
(or Slee ee 300+ 
LBs ie he a Cy ee 3. 300+ 
20) Se sk ele eee ed 300+ 
V5 it eee AN ; 300+ 
Ua, ah te AeA sy re Ne 300+ 
Se Ce ae eee es ; 300+ 
40 Ate es ee ae 3. 300+ 
ADL aee sae opcle? pee 5. 5 300-++ 
(5) ae. lee Serer eps j 300+ 
SEE WOLN SHEL Gee oe 64.6 300+ 
60 Lames Rie aes pe A 59.4 260.9 
CDOs a) Ss eee 55.4 219.0 
LOAv%:, eet vad ae 51.6 201.9 
(EMRE Se Oa eee Soe 46.3 178.7 
SO) ackaic ages Mae ee mane 41.4 166.4 
Oe erie! hone Sols. 36.4 136.7 
90: 4 Ae ene 3l.D 116.0 
95> “oes eee 23.3 90.5 


os 34: 323 
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red stone pieces? If you put these little stone blocks into the pattern the 
right way, they will all go in and just make the pattern. See how quickly 
you can get it done.’”’ The time was taken with a stop watch. 

The time limit was five minutes. Notes were made on the method of 
solution. Some subjects work in a haphazard fashion, and others ob- 
viously plan their solution. Some of them make foolish errors, such as 
trying to fit a curved edge against a straight one. Others waste an in- 
credible amount of time trying to fit a piece into a space where it obviously 
will not go. These variations are significant and should play a part in an 
estimate of the individual, but as yet we have attempted no numerical 
formulation of them except in so far as they lengthen the time of solution. 

The tests were given as follows: the egg and flower-pot at sixteen years, 
the chick and boat at seventeen years, and the cradle and seal at eighteen 
years. The tests are good ones of their type, but it is hard to say what 
their significance is. Whatever they measure, it seems unrelated to school 
grade, or to the contrast between working and school groups, to a greater 
extent than any other mental test. Moreover, the high percentage of 
failures in tests of the degree of difficulty represented by all except the 
flower-pot pattern makes a poor distribution of results to use in a scale. 
We discarded the egg test entirely for this reason. In taking the average 
percentile rank the flower-pot was used as one measure in ten at sixteen 
years. At seventeen years, the median between the percentile ranks of 
the chick and boat was used as one measure in eleven. At eighteen years, 
the median between the percentile ranks for cradle and seal was used as 
one measure in fifteen. (The five-percentile scales appear in Tables 90 
and 91.) 


Tue HEALY AND FERNALD PuzzLE Box 


(4, p. 18) 

As a test unrelated to academic subjects and involving some measure 
of mechanical ingenuity, the Healy and Fernald puzzle box was adopted. 
The box used, which was one of the first furnished to the trade, was painted 
black inside, rendering a solution more difficult than in the case of the 
later boxes which were painted white, because the hole in the bottom 
through which the button-hook must be passed in order to solve step one 
easily is scarcely visible as one looks into the black interior, but stands 
out very plainly from the white interior. The other defects of the box, 
due to the difficulty of maintaining a constant tension of the strings, are 
discussed in detail in the monograph on “Mental and Physical Meas- 
urements of Working Children” (Psychological Review, Monograph Sup- 
plement No. 77, 1914) and will not be discussed here. 

In giving the test, the box was placed on the table before the child, and 
the experimenter instructed him as follows. 
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“Do you see how the cover of this box is fastened down? [Calls his at- 
tention to the fastening on the front of the box.| What I want you to do 
is to get the box open. You may use this button-hook [handing him the 
hook] any way you need to help get it open. The first thing to do is to 
pick the box up and study it very carefully. Look on every side of it, 
and turn it all about to see just how it is put together, and then try to 
get it open. You don’t need to break anything, or undo any strings to 
get it open. Don’t use much force. You might bend or break some- 
thing if you do. When you find the right things to do, it comes open 
easily. Now begin and see how quickly you can do it—and be sure to 
study it first.” 

The experimenter started the watch when the child began to study the 


TABLE 92 
HEALY AND FERNALD PUZZLE BOX — TIME OF OPENING 
IN SECONDS 
Boys 
P ®RCENTILES 15 yrs. 16 yrs. 
a Poe Seer eres poets *600+ 555 . 
TO Fe Se ge a eae eae 600+ 362 
yO Se ee er he te eee eee 600+ 295 
20) Woes? ROR POAT: 504 259 
DS ae ere ee eee, Foe 413 230 
30) As GRE ehh bea eeereee 369 210 
AL Re Percy as OPP Shed loam 334 193 
AQ) ose ah oh a. 6 ee 299 179 
ent aera ower es St 275 166 
DO. ss. he, Sapscte ose. By eats aclek aerate 251 153 
5O MRTUNE SG DR Tae ae 229 142 
60. sp cvbsie ete eyed after ae 205 131 
0) oO Ete Seis ro. oY eo 188 120 
Ol are ti cals Wie on etc ke Tene 171 110 
TO! 1 eS BD 0 155 100 
BOE A ead Fa SS sche eer 139 92 
Sbvreccig tee Slee aes Sree 123 85 
UU Rae erate Potts. In duapselt shape 107 Fee 
OD) arms tae Si hreee eta cle mea 100— 63 
Nos of Cases) a? Inia 630 583 
Me diant ican tite coca 251 + 6.4 P. E. 153 + 3.4 P. E. 
Oe 5 ae ee eee 129 65.0 


*Since, through an error, some workers used a ten-minu 


came necessary to make the table on this basis. te time limit in administering this test, it be- 
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box and stopped it when he raised the cover. The time limit adopted was 
twelve minutes. Although the order of moves was recorded by number 
in giving the test, no statistical summary of this record of method has been 
made. 

The box was used a second time at sixteen years with the intention of 
making the real test ability to set the box up again after it had been 
opened. The instructions were given in the same way as for the previous 
test, with the addition of the statements that the box was the same on 
which the subject had opened the year before and that in opening it again 
he was to notice very carefully the order in which the various moves were 
performed, because after opening it he would be asked to try to close it 
again and leave it just as he found it. In order that the test should not 


TABLE 93 
HEALY AND FERNALD PUZZLE BOX — TIME OF OPENING 
IN SECONDS 
Girls 

PeERCENTILES 15 yrs. 16 yrs. 
iS & VE eto: Mee ee *600+- (204 
OMe se eee eee is, urs 600-++ 720+ 
tL) a ei ou cipac a) eS sae ool 600-++ 502 
GAN © csi Scheie ecm nee ace 600+ 403 
DE ee Genk Re BES Site 600-++ 355 
GtOP 2 Oh es ctnamhte velit Aaa meena 600+ 306 
Bh. a 3 Re Oe en Se 600+-+ 275 
A) Ce Sie Gans 544 249 
At eM el he hp ne 481 227 
Or 3 badass ae eee 436 212 
ists. “arn on id 53 Oh coe 392 198 
GO MEA eee cai eee ees) ae: EB 356 183 
(ite 1, * ag Ue Eee Sir nae ae eae 320 168 
AO), on ee en 287 152 
7S |S ee 257 139 
See ee ee. AeA ee NS 226 126 
Setar, Geir OA) et Bes 195 113 
con, See 158 99 
Sy ep a a 121 79 
INI@y CHIGE RG. 3 Loken te ee eee 506 413 a 
IMeCHariuen ewe to ah kk gt 212 + 6.6 PoE. 
ts ee es 108 


s used : i 1 imit in inisteri is test, it be- 
*Since, through an error, some workers used a ten-minute time limit in administering this test, 
came necessary to make the table on this basis. 
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consume more time than we were able to give it, the rule was made that 
only those who succeeded in opening the box in five minutes or less should 
be asked to close it. 

The result of our experiment was disappointing from the point of view 
of deriving an element in a scale of measurement. So few succeeded in 
closing the box that the measure could not be used. Only 40 per cent of 
the boys and 22 per cent of the girls closed the box within the ten minutes 
allowed. 

The test is a good one, aside from the difficulty of keeping the ap- 
paratus constant. It furnishes a situation requiring some real thinking 
about a practical problem. The results are presented in the form of five- 
percentile summaries of the time required for opening the box on the first 
trial at fifteen years and on the second trial at sixteen years (Tables 92 
and 93). Only the first opening at fifteen years has been used as an element 
in the scale of mental measurements. The test has been given a weight of 
two measures out of eleven by using its percentile rank twice in taking 
the average percentile rank of the mental tests. Its high correlation with 
school grade and the marked difference between school and working 
groups seemed to us to warrant giving it double weight. 


TABLE 94 TABLE 95 
HAYES INSTRUCTION BOX — HAYES INSTRUCTION BOX — 
NUMBER OF TRIALS REQUIRED NUMBER OF TRIALS REQUIRED 
IN OPENING IN OPENING 
Boys — 17 years Girls — 17 years 
PeRCENTILES PERCENTILES 
Doe Beene Failure D5 (he ee Sain Failure 
LO aan eee ae e 3 LON etc ee Failure 
15 4 ee oe 3 15°. SS Se eee Failure 
20) Re eA eA ee 3 20% One eee 3 
2D: Rode Ch Beane 2 20) 5 eee 3 
OU) cae aie arctan 2 30 es ee ee 3 
gic tO ORE ite ae 2 30: G6 A eee 2 
4), RARER es ee 2 40 2 A ae 2 
AD OR Eee cee on 2 As oe, oats ere eee ee 2 
Ugo, aire eee 2 00 ee eee 2 
DO, ase ses ee 2 OD gent Wi eee 2 
OO a eeeos eam 1 00 cic oa ie 1 
Gen. LM ed occ 1 O05 ae 1 
AU ica otal Se) RS Jy 1 (0 eee eae 1 
CE Sietede ges See 1 (0%, en on eee 1 
SO. een 1 80. ae eee 1 
SO eee 1 pols Sauer a yS) 0 1 
90a: SAS Bee 1 D0 i ee ee ee 1 
Se MI ME i Bi te Fe 50 1 05") ee rere 1 


No. of Cases . . 464 No. of Cases . . 361 
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Hayes Instruction Box 


The test of mechanical ability adopted for the seventeen-year series was 
also devised by Professor Joseph Hayes of the University of Chicago. It 
is not, like the Healy and Fernald test, a mere test of mechanical ability, 
but involves also the element of following instructions, given by diagram, 
in the solution of a mechanical problem. In this instance the machinery 
of the box is inside, and the method of opening it cannot be studied out 
by examining the box, but must be learned from the diagram. Six steps, 
consisting of moving levers up and down, or back and forth, or in and out, 
and of pushing and turning knobs, were required to open the box (see 
diagram Vigure III). 


Step 6 push over to right 
pee Step Da aa lift up 
{ 


turn|opposite 
to clock direction 


Figure Il].—Hayes Insrrucrion Box DiAGRAM. 


In administering the test, the box was first placed on the table in front 
of the subject, and the experimenter instructed him as follows: 

“You see this box with a number of knobs and levers on it. If these 
knobs and levers are moved in just the right way and in just the right 
order, this little door on the front will open inward. I will give you a dia- 
gram that will show you how it is to be done. Notice that the arrows will 
show you in what direction the knobs and levers are to be moved, and 
the numbers will tell you in what order the steps are to be taken [the 
experimenter removes the box and presents the diagram to the subject}. 
I will give you one minute to study the diagram, and then I will take the 
diagram away and give you the box to see if you know how to open it.” 
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The subject was allowed to study the diagram for one minute, after 
which the diagram was removed and the box presented for a trial. If the 
steps were correctly taken and the door opened on a first trial, the test 
was at an end. If not, the experimenter removed the box and gave back 
the diagram for another thirty seconds. The box was meanwhile reset 
for a new trial. If the second trial was also a failure, the same procedure 
as for the second trial was followed for a third trial. If the third trial was 
also a failure, the test was counted a failure. Only four steps can be used 
in evaluating the result: success on the first trial, on the second trial, on 
the third trial, and failure. The five-percentile scales appear in Tables 
94 and 95. 

The test is a good one of its type but unsatisfactory from the point of 
view of distribution of the measure. In the scale of average percentile rank 
it is used as one of eleven measures in the seventeen-year scale. 


FREEMAN PuzzLE Box 
(5, p. 84) 

The Freeman puzzle box was selected as the test of a mechanical type 
of ability at eighteen years. It is comparable with the Healy and Fernald 
box in that it is a mechanical problem which is to be solved by studying 
out the relationship of the various parts of the apparatus, all of which 
are in plain view through the glass cover. No principle other than that of 


TABLE 96 TABLE 97 
FREEMAN PUZZLE BOX — TIME FREEMAN PUZZLE BOX — TIME 
OF SOLUTION IN SECONDS OF SOLUTION IN SECONDS 
Boys — 18 years Girls — 18 years 
Per ‘ENTILES Perce NTILES 
pe ae ae 300-+ oT oe ee 300-4 
NO! Se eee oe 300+ Le er 3800+ 
i eee, owe Ge 300-+ 1 ee ie ee 300-4 
BO. ee 300-+ Do, 8, eee ee 300-4 
Rtgs nln 300-4 So, eee 300-4 
Sic a aur ara cet i ee 300-++ DU nies es Sa e 300-++ 
a ie Aol 272.0) 5 2 ae 300-4 
40 <a eA an 235.1 BOs. Gd Cole ae 300-4 
ee RL 205.3 a5 cet eae 300-4 
Eyre 4 en 177.7 Bits c=, ne: een 300-++ 
Bats ee, Tht 163.8 Be ae ee 292.3 
Bote aerate 146.8 Gia cd eda ee 249.6 
ODiuriede tae Sean s, 129.6 GB at iy acorn me DBO sas 
Fi) See tn 114.5 FO sn ee ae 199.4 
Tei ed ae 1044 ing 24 (oe ees 176.0 
ee ee 92.0 80 de. tee 143.5 
RIE 82.3 Be As eee 118.0 
00... 71.1 i. oy ,ce ie 104.4 
95" 0, | ar 57.6 5 TMi). ey Ria averse 


No, of Cases’, =) 836 No. of Cases... 232 
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moving levers of varying degrees of complication is involved. Six moves 
are required to open the little door, and they must be performed in the 
correct order. In addition to the six necessary levers, there were two 
levers which complicated the solution without forming necessary steps 
in it. In making a record of the performance, a number from one to six 
was assigned to the six necessary levers and the letters A and B to the un- 
necessary ones. The course of the solution was recorded by noting in 
order the number or letter of the levers moved and marking the successful 
moves. 

In administering the test, the box was placed on the table in front of 
the subject and the experimenter said: “The problem of this box is to 
get this little door in the front open by moving the levers in the right 
order and in the right direction. The door springs open of itself when 
you have moved the levers correctly. There is nothing hidden about the 
box. You can study out for yourself just how to do it. The levers move 
very easily when you find the right way, so don’t use force. See how 
quickly you can get it done.”’ The test was timed with the stop watch. 

Although in this test also the method of solution was recorded and 
often throws an interesting light upon the subject, no way of using the 
record of method statistically was found. The measure used was the time 
required for solution, using a five-minute time limit. The limit of five 
minutes was decided upon as the result of preliminary trials. The box 
seemed very easy to us. However, the large number of failures suggests 
that more time should have been allowed. 

This box also has defects of construction which prove trying. It is 
possible, by the application of a little force, to take several of the steps 
out of order. With use the levers become loosened, and the possibility of 
false solutions increased. No matter how earnest the warning not to use 
force, many subjects are sure to do it. The temptation seems to be irre- 
sistible. Then, too, force is a relative term, and just how much might be 
required to do it is an unknown quantity to the subject. The result was 
that a very large number of records had to be thrown out because the 
solution was forced. 

The results are presented in terms of five-percentile summaries of the 
time required for solution, for boys and girls separately (Tables. 96 and 
97). In forming the scale of average percentile rank at eighteen years, this 
test constitutes one measure. 


VISUAL RECOGNITION 


The recognition test was devised by Mr. Edward 8. Jones while he was 
a member of the staff of the Bureau. The test was performed with cards 
the size of playing cards on which geometrical patterns were drawn. There 
were two packs of cards, one containing fifteen (Figure IV) and the other 
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Ficure IV.—Recoenition Tsst. 


The sample card (upper left corner) and the fifteen cards of the first pack, arranged 
in order of presentation, left to right. 


twenty cards (Figure V), and an additional card used as a sample. Ten 
cards of the first pack were identical in pattern with ten in the second 
pack, while the others were different. 

In administering the test, the experimenter sat at the table opposite 
the subject, and instructed him as follows: ‘I am going to show you a 
series of cards on each of which is a drawing, something like this [showing 
the sample card]. I want you to look at each one of these very carefully 
so that you will know them when you see them again; because after you 
have seen them all, I am going to show you a different pack of cards which 


THE SCALE OF MENTAL MEASUREMENTS 149 


@/6)\0|4 
ofalx 


ne 


<o[ © |= | ea 
| ai 
| 


Coa) So a ea) 
Fiegurr V.—ReEcoenition TEST. 
The twenty cards of the second pack, arranged in order of presentation, left to right. 


contains some, but not all, of the same drawings, and also some different 
ones. I want you to try to pick out of the second pack all the drawings 
that you have seen before—that is, those that were in the first pack. I 
will show you the cards one at a time [shows the first pack, allowing five 
seconds to each card and having only one card at a time exposed]. Here 
is the second pack. Put the cards which you have seen on the right side 
and those that you have not seen on the left. Decide one way or the other 
each time. If you do not know, make the best guess you can.” 

It is obviously possible to make two kinds of errors in performing this 
test. One may err by including among those selected as seen, cards which 
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TABLE 98 — RECOGNITION 
Boys — 18 years 


PERCENTILES Per Cent Correct - + Errors — Errors 

D.-(Ap.S, Week eee ee ee 13.3 6 3 
TOee = Cc Ao Oe 23.6 5 3 
1 se as ee <b gees tS 30.5 4 2 
ADI 2 15 ae PU 33.5 4 2 
GE I oF 5 eee AEN) 4 2 
OO) eas eS an en eee 40.3 3 2 
a RR AS ie Ape 42.4 3 i 
AO. Se ea a eee 44.5 3 1 
Aa ek ts 8, aes aa 46.6 3 } 
Ue ae ce ee, Ue 48.7 3 1 
DO ae Ae ae Sele yee Re ae 51.0 2 if 
COC ee eee 53.5 2 1 
G5 eleanor ee 56.0 2 0 
LOMAS Souk ho ee ee 58.5 2 0 
Ge SERS TRONS 61.4 1 0 
Oe aha ee oe 64.7 1 0 
SO a A Ni ee aes 68.0 1 0 
OO Bona ane ee ee 72.6 0 0 
a ee ete cre 79.0 0 0 
No} of Cases. § 2 2c 358 358 | 358 
Median). Ss ae ae ED f as ei eli | 
RA, eee 12.2 


TABLE 99 — RECOGNITION 
Girls — 18 years 


PERCENTILES Per Cent Correct + Errors — Errors 
gr ee a? ae, ee ee 11.0 6 3 
Oe ee eee ee es 18.3 6 3 
LON co pe eee eee 22.6 5 2 
7.) ae ey: oe 26.1 5 2 
Dol eenca eh 5.) 7 Lee tee 29.6 4 2 
(ONAN aries yee Bee 33.6 4 2, 
Gi ee ee oe, 37.4 4 1 
ea MarR yO a ee 41.1 3 1 
AS AIT ae © tel, SURES Se eee 44.1 3 1 
5 Urn a Say k lg eae ar 47.2 3 1 
DD aS a eee A 50.2 3 1 
(oP eee Oe eg ees 52.6 2 0 
00. Sen as. ee: ee 54.9 2 0 
70 ae Ae RS Mes 57.3 2 0 
VESVER tae A Come el ae ce 59.6 2 0 
ROE, eer ea 63.4 1 0 
$5.0 67.5 1 0 
ae un ee 71.8 1 0 
05 ims th aa 76.4 0 0 
No; of Cases) a5 aaa 277 277 277 
Medians, 5.5.80) oe A te dest 2. Pa 
Qe shield tiny. eee 15.0 | 
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had not been seen (a positive error), or one may err by omitting from 
those selected as seen, cards which actually had been seen (a negative 
error). These two types of error were recorded separately. Sometimes 
one or the other type of error proved to be characteristic of an individual. 
On one occasion when some adults were being tested, a politician made 
three positive errors and no negative ones, and a scientist made one negative 
error and no positive ones! In general the tendency to positive errors is 
greater than the tendency to negative errors. In other words, it is easier 
to believe that you did see something which you did not see than it is to 
believe that you did not see something which you did see! 

In evaluating the test, every error, positive or negative, meant a deduc- 
tion of 10 per cent from a score of 100. There were twenty judgments to 
be made, ten with regard to cards previously seen and ten with regard to 
cards not previously seen. If all twenty judgments were correct, the score 
would be 100. If all twenty judgments were wrong, the score would be 
—100. Although it was theoretically possible to make a negative score, 
there were but 5 children, 2 boys and 8 girls, who did so. In the scale of 
measurement only the per cent correct is used (Tables 98 and 99). The 
results are presented in five-percentile summaries of per cent correct and 
of the number of positive and negative answers. The test is used as one 
of fifteen measures in the eighteen-year scale of average percentile rank. 


AUSSAGE 
(1, TEstT 32; 6) 

The Aussage test has been widely used as a measure of the accuracy of 
observation and report. It is a test which involves the correct under- 
standing of the material presented—either in picture form or as a narrative 
—and the ability to reproduce. In this instance, the test consists in having 
the subject listen to a simple narrative and then attempt to reproduce it 
as accurately as possible. The narrative was written with local color de- 
signed to hold the interest and attention of Cincinnati youth. 

In administering the test, the experimenter instructed the subject as 
follows: ‘I am going to read a short account of something which happened 
and I want you to try to remember exactly what did happen, and the order 
in which things happened. After I finish reading you the account, I want 
you to tell it to me in your own words just as accurately as you can. Try 
to see how near you can come to telling it to me just the way I read it to 
you.” 

The passage was as follows: 


While I was walking with my dog along the road near the reservoir in Eden Park, 
I heard a distant noise just like that of a motor-boat on the Ohio River. 

Just then I noticed an approaching automobile whose chauffeur was paying more 
attention to something up in the air than to driving his machine. Although my first 
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impulse was to follow his gaze, I was quickly brought to my senses by his reckless 
steering which almost resulted in running over my dog. When I finally did look up I 
discovered the cause of the noise I had heard some time before. It was a large aeroplane 
which had come from up the river and was flying straight towards a hill on the Kentucky 
side where it finally landed. 


After the passage had been read as expressively as possible by the ex- 
perimenter, the subject repeated it aloud, while the experimenter noted 
down word for word what he said, using as many abbreviations as he 
could. It was often necessary to ask the subject to speak a little more 
slowly. 

The test was evaluated in terms of the percentage of ideas correctly 
reproduced. The passage was divided into ideas to each of which a numer- 
ical value from 1 to 4 was assigned. The value 1 was assigned to an idea 
which was very easy to remember because it was essential to the under- 
standing of the narrative—a crucial point. On the other hand, 4 was as- 
signed to an idea which might easily be omitted without modifying the 
situation essentially, and was therefore much harder to remember. The 
sum of the assigned values was 100. The following key shows the division 
into ideas and the value assigned to each. The numbers in parentheses 
indicate that partial credit may be assigned. For instance, if instead of 
saying that the narrator was walking along the road, the subject reported 
that he was walking near the road a partial value of 2 points could be 
assigned. 


AUSSAGE TEST 


2 2 (2) 4 (2) 4 4 
I was walking with my dog along the road near the reservoir in Eden Park. 
3 1 4 4 4 (2) 4 
I heard a noise distant like a motor-boat on the Ohio River. Just then I saw an approaching 
2 2 (2) + 
automobile whose chauffeur was paying attention to something up in the air more than to 
2 2 2 1 


driving his machine. Although my first impulse was to follow his gaze, | was quickly 
3 2 3 3 
brought to my senses by his reckless steering which almost resulted in running over my dog. 
1 


When I finally looked up I discovered the cause of the noise I had heard before. It was 
1 3 2 2 2 (2) 3 
a large aeroplane which had come from up the river and was flying towards a hill on the 
3 4 
Kentucky side where it finally landed. 


128 words 
100 points credit 


Steam-boat given 2 and counted as an error 


The only numerical measure of the test used is that of the score for 
correct ideas (Tables 100 and 101). In giving the test, note should also 
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be made of the insertion of ideas not contained in the original passage, 
Such errors are very significant in estimating the individual subject, 
though they do not lend themselves easily to numerical summaries. Some- 
times the narrative was so transformed as to be scarcely recognizable and 
yet the subject expressed himself as confident that he was correct. 

In forming the scale of average percentile rank in mental tests, the 
Aussage test is used as one measure of fifteen at eighteen years. 


TABLE 100 


AUSSAGE TEST 


Boys — 18 years 


TABLE 101 


AUSSAGE TEST 
Girls — 18 years 


PERCENTILES SE Tis PERCENTILES Gore 
i ae eee 33.8 Dei oe Aaah ie 26.0 
it. SC see eee 42.3 LO eu a ae rer 35.4 
1 HSK 16, Seem. wa ati 45.5 LS ee eee ee ae 40.5 
PAV s 4) 20 Sac ee Mane 3 Be 49.4 Pte oF ke Siihe se cak Ls 44.7 
Pig ee 4 O2mt PA), a oe Oe ee 47.8 
SO aioe BETTE OOnO) 30 Amaats wen e s 50.5 
S15 56.4 Sia eee 53.1 
40 . 59.2 AQ Sete Wa Sa te Ooms 
OS le ee ee 61.0 ADR oes, oe as 58.8 
DORAL ee tilts 2s 62.5 50 Fae shea ee 61.7 
DOME MEETS LG. Lue: 64.0 DO REe sated wie 64.2 
GO Mra en coud ae 65.4 GOP eee. Ae Poca 66.5 
COL... Sa hae 67.1 Goat rae wees 68.5 
TAB). nites Mealy APE re 68.7 L'a A ye ED ae: 70.5 
ORME, Cemeen Prt i 70.4 LOWE Sane rake kee 72.4 
SO Sees Kae “fk dl SOR. Ra ea ee 74.2 
SOeran ue Rade ned ¢: 76.5 cee Sean ae! 76.1 
CUS ta Cha ee ae roe QO TaD. aa tor Pare a: 80.4 
ODS eat. wey. 84.3 OD eee, © 84.6 
No. of Cases .. . 300) No. of Cases 278 
Medians 9) 4.62.5 22.6.2. Bs Median 61.7+ 9P. EB 

Ao ce es A eee ae 8.9 ) eee ee te nen en L5G, 


Harp D1IrgEcTIONS 


: (7) 
The hard-directions blank of Woodworth and Wells was used for this 
test. The blank reads as follows: 


With your pencil make a dot over any one of these letters F G HI J, and a comma 
after the longest of these three words: boy mother girl. Then, if Christmas comes in 
March, make a cross right here ...... but if not, pass along to the next question, and 
tell where the sun rises ..... If you believe that Edison discovered America, cross out 
what you just wrote, but if it was some one else, put in a number to complete this 
sentence: ‘“‘A horse has........ feet.” Write yes no matter whether China is in Africa 
OUMO Grae ane: - and then give a wrong answer to this question: “‘ How many days are 
there in the week?” ......... Write any letter except g just after this comma, and 
then write no if 2 times 5 are 10...... Now, if Tuesday comes after Monday, make 
two crosses here ........ ; but if not, make a circle here ....:... or else a square here 
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Be sure to make three crosses between these two names of boys: George 
Aetna Henry. Notice these two numbers: 3, 5. If iron is heavier than water, write 
the larger number here ......... but if iron is lighter write the smaller number here 
eaten Show by a cross when the nights are longer: insummer? ......in winter? ...... 
Give the correct answer to this question: “Does water run uphill? ...... and repeat 
your answer here..... Donothinghere(5+7=...... ), unless you skipped the preceding 
question; but write the first letter of your first name and the last letter of your last 
name at the end of this line: 


In administering the test, the experimenter laid the blank face down 
on the table in front of the subject, and instructed him as follows: “On 
the other side of this paper there are some instructions which I want you 
to carry out. The idea is to see how fast you can read the instructions 
and in each case do what you are told to do. For instance, you might 
find this instruction. ‘Draw a line around the three dots ........’[The 
experimenter writes this sentence on the back of the blank.] You would 
do it like this [illustrates]. Or you might read ‘Write any word of three 
letters,’ and you would write—what? Yes, that is right. I will keep your 
time so that we can see how quickly as well as how carefully you can do 
everything that is there.” A time limit of ten minutes was set on this 
test. 

‘ Two scores were made out for this test, the time in seconds required 
to complete the page and the number of correct responses (Tables 102 
and 103). Since there are just twenty instructions on the page, twenty 
constitutes a perfect score. The test is a good one from various points of 
view. The results are well-distributed, the correlations with school grade 
and the contrast between working and school groups are high. In making 
up the scale of average percentile ranks for eighteen years, both time 
and number correct were used as measures, giving the test a weight of 
two out of fifteen measures. 


YERKES Pornt SCALE 
(8, 9, 10) 
_ It seemed desirable to have some form of comparison between results 
on a scale of the type of the Binet and our own. Accordingly at eighteen 
years we included the Yerkes Point Scale as one element in the examination 
for a portion of our series. We were particularly interested in giving this 
scale to those of lowest mental rank. In the working series, 159 boys and 
114 girls were given the Yerkes Point Scale. In each case about 60 per 
cent of those who received the Yerkes Point Scale examination were chil- 
dren who had ranked below average on our own scale in previous years. 
A special effort was made to test all those who had failed worst in the other 
type of examination. No conscious selection of the representatives of the 
school group was made. Forty-nine school boys and forty-three school 
girls were examined. For both series the sample selected constituted more 
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TABLE 102 —HARD DIRECTIONS 
Boys — 18 years 


PERCENTILES Time in Seconds No, Correct 
Me A Ree as hk 464.7 7 
qUOl eae oh OAUNS A ap ee Oe ee 408.5 8 
UL Maas olen eee ge ea ard. 361.8 10 
0M Lee CM ce Solel, 11 
OHS Saute", aes ee 301.8 12 
GD | tee Soke = oo ee re 282.6 12 
Bis. 4 eta eas. 5. Os Se 274.7 14. 
AVM a rere. 2 eM le. es 254.7 14 
5 RES 8A LA es ge 244.4 14 
BOS 75 a cae Anes ne 2o200 15 
Mae ee ee Re ae oe 219.3 15 
GO aer ee ate eee ee 207.5 16 
OD Teas ae Ses 196.8 16 
Oo ee ea, Ae 185.6 17 
TES 5 date Sa Ss ae 174.4 17 
SOME Ar a ie 163.0 18 
SET on oe Ee ee rr 150.8 18 
WO on. soli eke aS on ia aoe 138.6 19 
SSRI. gb re ia sree! 119.4 19 
INO mols Gases eyes. sue Ohiee sk 358 859 

NeCiAnIo La ie rie GIT Se 23270) 44.2 Pe E. i) ae Ie et BE. 
OMB Gi tres in res ae, 63.7 2.5 


TABLE 103 — HARD DIRECTIONS 
Girls — 18 years 


PERCENTILES Time in Seconds No. Correct 
i). 7 ea GSO nie ee ee ee 389.3 10 
INO) ohn eles fn ee Rear te eee 329.8 11 
am a BRE, Me Mra IE tog Se 295.9 12 
ORS et Tis ok Leh, ae PUGS 13 
DASE | ot eet Neos eee ee DON a 14 
SOM. ti. 2s Shey Oo aha 4 244 6 Us, 
SOE ee as Ske! cin, a> 0 Zola 15 
A () EPR se 2 SS h ot ety ec SPAN Gi 15 
AUS) 8) ge 2a eee Dea 214.9 16 
ORM MELE) cae co nobstecca sore -bs 202.8 16 
ME. Cod a aoe eee ame 189.5 Ne 
Gk - o-oo ocean eee 179.7 ile 
COMMON Me rcs es es Geral 18 
LO Meee heel ik Sete ce aos 163.0 18 
Tas 3. 6 a See eae See 149.2 18 
SOMES irs eee marc e art oA is: ogo 139.4 19 
MMM E reo tes sist ist ee at hg 129.6 19 
OO Mera tar er eh sie cies as! whys. ene 120.2 19 
Bele, 2s eet Den iene ee eee TS call 20 
INomomC@ases= cagh nae wl en de 274. . _ ht ae 
Wiech siete tl le wireger, nce: -hes, 202.8 + 4.0 P. E 16 gee) 128 K. 
‘ 54.3 2.0 
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than half of the entire group. A larger percentage of the total school 
eroup than of the total working group is included in the general scale. 

Haine’s (9) estimation of the mental age values of Yerkes Point Scale 
scores is the one we adopted in interpreting scores as mental ages. His 
scale is as follows: 


Age Points 
ey Un PE as core ope cute (Ses 41-55 
OVORTE' se. ateeheay sel eA OS 56-61 

1O°VOSES 45s, ot AMEE va, oe eget Be 62-64 
LU Vents ook n, yee Geta: eaves ae een ys 65-76 
12D Vvearsin a4 cit RM seek ee eee 77-78 
LS VOATS:s sp. sat ee teen eee en 79-80 
T4 years 2. a0 time. we mt, crue mens 81 

Vey Gars a ae Ae eee emcee. haat ar oe eeerane 82-83 
UG WVeOPes cae hese cbr Recent te 84-85 
Lie VGRNS's tele. copie sort dew ie ape eae 86-87 
UNC Ta Rei ee et a. Letreemete NS Sten Gi Te 88+ 


In our series (Tables 104 and 105), 5 per cent of the girls have mental 
ages below ten years and 10 per cent of them below eleven years. The boys 
have a somewhat smaller proportion of very inferior individuals, but only 
a little less than 5 per cent rank below ten years mentally, and a little less 
than 10 per cent below eleven years. The median mental age for boys falls 


TABLE 104 
YERKES POINT SCALE 


TABLE 105 
YERKES POINT SCALE 


Boys — 18 years Girls — 18 years 


Percentiles Score Percentiles Score 
SONG ane ae 62.5 Oat autres anes 58.9 
1 eee RA | 67.3 LOU ee erat aes 64.2 
LOE as face yaar eae 70.4 LD set Gece ee ae 69.1 
eae eRe ager ee! A vidal 20 Fie aa eee enter 72.0 
ZO ae. <a ee Pe 73.9 eye eae ee, Ga 74.5 
CU ee ie eS, 75.6 BON, Son Wey Ch 76.7 
OO, acai ee eee 77.4 SO eae, eo se eee 78.9 
BO Pett AD ee ee 79.2 AO ee ee 80.8 
AD! tes, Ce ean, belie 80.6 459s OSE Se eek ae 82.4 
UR een ee Ae ee 81.7 SO ee i ont arenes 83.9 
D0: Sasa ie Gaiee 82.8 OOW ce a eat eee ee 85.5 
CON aoe 83.9 OO ss oe 86.9 
G5: Aeon wane) eee 85.1 OO. te beat ceae es 88.4 
(AU ee ee oe home 86.8 UUM ch ee tome aes Pee 89.8 
CO a Eee 88.5 LO. we eae ee 91.0 
oO re cit ony eas 90.3 80 oe ee eee 92.2 
85 92.3 80 ee Se 93.3 
90' 6. 3.5 See 94.3 OO cues Waal arial dea 94.5 
OS ven, bn Sa ee 98.0 OD Nye acckneae ee are 96.8 
No. of Cases 208 No. of Cases . . . . 157 
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at fifteen years and for girls at sixteen years. The proportion with “mental 
ages”’ of eighteen or more is 25 per cent of the boys and 35 per cent of the 
girls. 

What this outcome probably means is that a median score of 88 for the 
entire group of eighteen-year-old individuals in the community is too high 
an expectation. The correct expectation is about 83. However, the scale 
is entirely too easy for the superior members of the group and therefore 
does not give a correct picture of the contrast between superior and inferior 
individuals. Moreover, the differences in score between one year’s rating 
and the next are too small to be taken very seriously. 


TABLE 106 
MENTAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 
Boys 

PPRCENTILES 14 yrs. 15 yrs 16 yrs. 17 yrs. 18 yrs. 

WEN eit ho a,- 5 23.5 25.5 27.8 PHAN 27.9 
LO Bare, 2) Sey 29.3 oil aie 3Q 1 31.4 34.0 
eee a eee 33.6 7 34.1 34.5 37.7 
ON) Mees eo ss ait 74 6.5 37.3 37.6 40.7 
PA «cos Se a 40.6 2 40.3 40.6 43.5 
SD) oo) sac aCe 43.4 0 42.9 42.9 45.7 
DORE a es GG 4s 46.0 at 45.4 47.7 49.3 
A) Seema etiam, Gs 48 .3 3) 47.8 48.0 50.9 
A Dame rs thes v6 10) 7/ DORL 50.5 53.6 
A) ae Seca bao she 53.7 52.1 53.0 56.0 
HOM eee ar fs 55.5 64.2 55.5 58.2 
GOR er ee 2% oh 58.0 56.5 58.4 60.5 
Lats Tie “ov eoacs Ce eee 60.5 59.2 61.3 63.1 
AO com, chee ae 62.8 62.0 64.2 65.8 
USY oh a eee 65.3 64.7 66.6 68.8 
COMES we hon? 67.9 (Vf Wf 68.6 GH ® 
SR sett < o 70.8 WO 71.8 74.0 
ONE ee er esi 74.1 74.4 76.0 HS 
OD ers, ees 80.5 78.7 80.8 81.6 
No. of Cases . . 871 637 487 370 
~y me Se) =) 

H- + + + 

Median lees on o “4 % 
ae) ae) ae) rg 

~ by by by 
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It is interesting to note in passing what would happen to this group if 
the old limit for mental deficiency among adults—a mental age of twelve 
years—were maintained. About 30 per cent of the population would be 
ranked as feeble-minded. Since the Yerkes Point Scale is more lenient in 
its marking than the Stanford Revision, it follows that a still larger pro- 
portion of the population would rank as feeble-minded on that basis. 
Making the best comparison we could between the two types of rating, 
we estimated that about 40 per cent of the adult population ranks below 
twelve years on the scale of the Stanford Revision (10). The army tests 
have since shown that this estimate is not far wrong. 


TABLE 107 
MENTAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 
Girls 
PERCENTILES 14 yrs 15 yrs 16 yrs 17 yrs 18 yrs. 

See. Sg ee rete 24.5 25.0 Doak 23.4 28.3 

Ores ae See Ee Bilge: 30.3 29.7 28.3 31.8 

LD ee ce 30.1 34.3 33.0 32.8 39.8 

DOE Sa eens 37.9 37.8 36.4 36.7 39.5 

Vie iS ec 40.8 40.7 40.1 39.8 42.6 

Ue es Opec 43.5 42.9 42.3 43.2 45.3 

BO", Mee MEL Rare oes 46.3 44.9 44.6 46.1 46.0 

7 OS Es wepeetiens <c 49.0 47.0 47.1 48.4 50.2 

ADs a eo ae 51.4 49.0 49.6 50.7 see i 

HOMES aire cee ve 53.5 51.3 02.6 53.0 54.1 

HO” Sy Meso caress ss 55.1 53.7 IN 5} 55.0 56.5 

CO esi reas 58.3 56.2 57.9 58.7 59.3 

GBs ae Aik be cous 60.6 58.9 60.2 61.5 62.0 

EO a Sa eae 63.3 61.2 62.2 64.2 64.9 

OM eve ow as 65.4 63.4 64.1 67.0 67.3 

SOje Pee few en aan 68.3 65.8 66.7 69.8 69.7 

SO! LAY Mme st alas ce TALE, 69.1 69.7 73.2 Weeo 

90 > a eee 74.3 73.3 74.6 76.8 15.6 

D5: ie Ai: cco. be 79.7 77.8 81.0 80.8 Sie 

No. of Cases .. 664 542 535 407 285 
& a % 83 x 
on oo > S = 
H- H- aa H- 

WRU 3g a = : .. 
ne} ae) rg bg ie] 
by es cs co ic 

OP Ihe on are 13 11.4 12.0 13.6 co 12.4 
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Tue ScALe or Menrat ABruiry In Terms or AVERAGE 
PERCENTILE Rank 


The method of combining the separate measures of mental ability into 
a single measure, is the same as that adopted in the case of the tests of 
physical skill (see Chapter III). Each individual was assigned a percentile 
rank for each of his scores in mental tests. These percentile ranks were 
then averaged for each individual. A sample case, that of John Brown, a 
fourteen-year-old boy, will illustrate the method of arriving at the aver- 
age percentile rank. 


Illustrative Case for Finding Average Percentile Rank in 
Mental Ability 


Txrst Score Percentile Rank meee et pameniile 
Cancellation 
index seem ese 165 a eee 85 
Accuracy .. . 96 80 Median 85 
Substitution 
ageless. is +: 151 
agers). 105 
PAO Cr Orme ob. fs 94. 
Sum of practice pages 850 75 75 
Page 4 1 
Accuracy .. 100 100 plage 87.5 
Index |... 88 raft ee 
Memory 
Ti PUACCua comes 4s 90 
eles 5 gs 92 
Qyplace yee. act 64 60 
246 60 60 
Opposites | 30 
Corrected 
accuracy. . . 86 30 7 : 30 
Sentences " 
mde xa ree tes eee 12 40 4 
Association time 5 50 __50 
9)517.5 
57.0 


Average PeELceMule PAM es se ys 1 se fe ew 


When an average percentile rank had been attained for each individual 
of a given age, the average percentile ranks were themselves arranged in 
a five-percentile scale (Tables 106 and 107). It thus became possible to 
assign to each individual a percentile rating of his mental tests which 
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placed him with reference to other individuals of his own age. Our John 
Brown, with an average percentile rank of 57.5, falls in the sixtieth per- 
centile of boys of his age in the excellence of his performance of these tests. 
In other words, 40 per cent of the boys of his age did the tests better 
than he and 60 per cent did them less well than he. In so far as rating in 
such a group of tests as these can be taken as a measure of mental ability 
in the community, we can say that John’s ability is somewhat above 
average—as good as 60 per cent of persons of his age and sex. 
The measures used were as follows for each age: 


Year 14 

Cancellation 

Median between index and accuracy. ............~..  #4«1 measure 
Substitution 

Index-sum of practice pages (1, 2,and 3)... . . ee es 1 measure 

Memory page—median between index and accuracy . Pais. iy Sasa 3. SeMeasuce 
Memory 

Sum of 7-, 8-, and 9-place series (used twice) . . ....... =... #42 measures 
Opposites 

Corrected accuracy (used twicé) . ....:.......4.-.. 2 measures 
Sentences 

Index-a5 ea We Fea eo ee ee Se ke SR eee oe ee RTC ASure 

Association time... 0 Sc Aloe ic: Sense tcne ie eae eee 1 measure 


9 measures 


Of the nine measures, seven were required in taking the average. Cases 
in which fewer than seven measures had been made were omitted in 
forming the scale of average ranks. 


Year 15 

Cancellation 

Median between index and accuracy 1 measure 
Substitution 

Index-sum of practice pages (1, 2, and 3) . 1 measure 

Memory page—median between index and accuracy . 1 measure 
Memory 

Sum of 7-, 8-, and 9-place series (used twice) . . .-. . . .... . 2 measures 
Opposites 

Corrected accuracy (used twice). . ....:.....+. 2... #422 medsures 
Sentences 

Ind 

CX ee ie Oe Neen Ol sOreceuce lomec > comes Geo ab ViNSASIS 

ASSOCIATION tIMEM>;. Seto ere cee ee ee 1 measure 

Puzzle Box (used twice) 2 measures 


at measures 


Of the eleven measures at fifteen years, seven were required in taking 
the average for use in the final scale. Cases in which fewer than seven 
measures had been made were omitted from the final scale. 
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Yuar 16 
Cancellation 
Median between index and accuracy . 


Substitution 
Index-sum of practice pages (1, 2). . : 
Memory page—median between index and accuracy . 


Memory 
Sum of 7-, 8-, and 9-place series (used twice) 


Cause and Effect 
Per cent correct (used twice) . 


Sentences 
Index ; 
Association time 


Flower-Pot Construction Puzzle 
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1 measure 


1 measure 
1 measure 


2 measures 
2 measures 
1 measure 


1 measure 


1 measure 


10 measures 


Of the ten measures of year sixteen, six were required for the average 
percentile rank. Individuals whose records showed that less than six 
measures had been made, were omitted from the scale of average per- 


centile ranks. 


YEAR 17 
Cancellation 
Median between index and accuracy 


Substitution 
Index-sum of practice pages (1, 


Memory page—median between “odes and a accur ‘acy : 


Memory 
Sum of 7-, 8-, and 9-place series (used twice) 


Mutilated Text 
Time 
Accuracy 


Instruction Box 
Number of trials 


Hard Opposites 
Accuracy (used twice) . 


Chick and Boat Construction Puzzles 
Time—median between the two percentile ranks 


1 measure 


1 measure 
1 measure 


2 measures 


1 measure 
1 measure 


1 measure 


2 measures 


1 measure 
11 measures 


Of the eleven measures of year seventeen, seven were required in taking 
an average. Individuals whose records showed less than seven measures 


were omitted from the average. 
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YxEar 18 

Cancellation 

Median between index and accuracy. ......-..-. Sune fone eMeRSTS 
Substitution 

Index-sum/ of practice pages) (ly 2) sy unsmen nine mC icnnenonEe .» « 2 Measure 

Memory page—median between index and accuracy . cs del cies, oem pLammedsure 
Memory 

Sum of 7-, 8-, and 9-place series (used twice) . . . . .. +... + 2 measures 
Opposites 

Corrected accuracy—easy list. . . .......+.+.+ +++. 2 measures 
Hard Instructions 

Number correct. . . : 1 measure 

Shia I ees e orc 1 measure 
Mutilated Text 

INC CUO salt GQ Sg cS oe : 1 measure 

TMC eet owe, esos kets Home arcane 1 measure 
Recognition 

Percentage correcé .....-. se ee shee eL MeaSUre: 
Freeman Puzzle Box 

MBGUITD SS Sac et Shoe SSR, 9C se ea Res te et oe ee te EEL CLSULG 
Aussage 

Percentare correct; s.. 21 snc: celica on ae arcane eee . - iL measure 
Cradle and Seal Construction Puzzles 

Time—median between the tworanks............. . 1 measure 


15 measures 


Of the fifteen measures of year eighteen, ten were required in taking an 
average. Individuals whose records showed that less than ten measures 
had been made, were omitted in forming the scale of average percentile 
ranks. 

In presenting the scales at the close of this chapter (Tables 108-117) 
for convenience in use, the fractions which represent theoretical values have 
been discarded, and the scale is presented in terms of the actual scores 
which an individual may receive. For instance, in the accuracy of page 4, 
the memory page of the substitution test, the actual scores must be even num- 
bers, since there are just fifty figures on page 4 and a single error means a 
loss of 2 per cent in accuracy. The theoretical division into percentiles does 
not, of course, correspond with actual scores. In assigning a percentile rank, 
the theoretical percentile must be interpreted as equivalent to the nearest 
actual score. Thus the five-percentile value—60.8 (scale for fourteen-year- 
old boys)—must be interpreted as equivalent to 60 in assigning percentile 
ranks. Any individual having an accuracy of 60 or less would thus be 
given a percentile rank of 5. At the upper end of the same percentile 
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table, all those above the seventieth percentile have scores of 100. Accord- 
ing to the rule (see Chapter IJ) all of these individuals were given a per- 
centile rank of the top of the group or 100. The exact percentile rank to 
be assigned to each score, in cases where the distribution is not perfect, is 
indicated in the tables by the number following the brackets. 

The method of deriving and using the percentile scale was discussed in 
Chapter II. It may be well to remind the reader, however, that in each 
case the percentile of the scale marks the wpper limit of a step. Thus in 
the case just discussed—that of accuracy of substitution, page 4, fourteen- 
year-old boys—all those having an accuracy of 60 or less are given a per- 
centile rank of 5. All those having an accuracy of 70 but more than 60 
(in this case scores of 70, 68, 66, 64, or 62) are given a percentile rank of 10, 
etc. The percentile rank of 100 is given to any score falling above the value 
of the ninety-fifth percentile. Thus in the case of the index of substitution, 
page 4, fourteen-year-old boys, all those having an index better than 65 
are given a percentile rank of 100. 

The five-percentile scales of average percentile ranks are given as the 
last item in the scale for each year. 
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APPENDIX TO CHAPTER IV 


DISTRIBUTION TABLES UPON WHICH THE PERCENTILE TABLES OF 
CHAPTER IV ARE BASED 


TABLE 118— DISTRIBUTIONS: CANCELLATIONS — INDEX 


Boys 
SECONDS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
SOL head Ave 6 2 9 
LOOMS neues ae 5 37 7 9 62 
L200 a ae 19 110 49 30 90 
140) 1 eerie 53 129 104 81 §2 
LOOP Ti 4 esse 98 125 134 105 50 
NES OPE ee el. o 125) 96 118 89 38 
PAU Deal ile aaa aes 125 78 81 47 15 
220 tis tee? = FS 104 51 56 41 S 
TAO sl eterna 79 22 31 22 1 
2601 es ome peat 65 6 17 28 1 
2SO\ I” hee eeiaaeie 45 7 10 if 1 
SOO :4). ame tert aes ae 32 2 « 11 
GYAN Re Se ae mis 18 10 
OY ee Bee atic 22 a 5 
SOON ee. Camere 14 
SSO). aes <peenene ee 12 
A008 a amnet 8 
42() |= 1M owe eae 19 
ADO eo eqiyee, o 
No, Of Cases), 2 843 676 629 472 357 
TABLE 119— DISTRIBUTIONS: CANCELLATIONS — ACCURACY 
Boys 
PERCENTS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
LOOK? peas tery = : 187 361 239 23 262 
OG Np) peer eee 130 15a 150 107 64 
QORSaa eas ae : 169 100 125 77 20 
SOO meen toe eee 85 33 46 24 ie 
SOkSRe as I ee 89 Le 38 11 2 
ee 55 5 18 8 2 
10 ene see 35 5 mT 6 
Goro ee 31 3 1 3 
GO2Ote we on as 21 3 4 2 1 
DOs ane eee 14 3 1 
O05 ee Sees 12 2 
AD SOA Ue eee wl 
A()) Oa eee 3 
3550 eee 3 
O05: Ay ain 2 
25.5- 2 
No. of Cases. . . 849 681 634 478 358 
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TABLE 120 
DISTRIBUTIONS: CANCELLATIONS — INDEX 
Girls 
SECONDS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

80. 1- 19 3 6 53 
HOODS eee. 12 74 31 39 70 
20a ee cme 38 135 87 67 56 
AOE tue 5 oem 81 125 112 92 56 
LoOOrI ss 3 89 84. 100 76 24 
1S (ae ee 100. 51 Ts 64 9 
749) Oat ea Se 78 21 56 26 { 
22H een 75 9 30 12 3 
ZA ES A) 49 6 18 11 1 
ZOORUIE a. ee. 37 3 11 4 
oe eee ee 24 1 4 
BOOEUIF oten cs ho 25 1 2 
O20 alae ean ee ee, 12 3 
SA eee ee 9 3 2 
S00) sl earn eo: { 
Sto UIE |. ie eee Be i 
A0O REA oe L 
490--". 2... 5 
No. of Cases. . . 649 532 524 399 276 

TABLE 121 
DISTRIBUTIONS: CANCELLATIONS — ACCURACY 
( Girls 
PEeRCENTS 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

OOM arene its 305 212 181 210 

OOO My a. eee. : ililee 107 110 94 44 

QOS A ene nes : 1138 75 103 65 11 

SOMO TEAL wan ce: eee 76 18 36 24 5 

SOR a er teerae. 87 12 29 21 4 

ORD apes) eae: 42 6 19 9 2 

ORO se oe ule = Al 3 15 3 

Gono ae es PAK 2 1 4 

GORD ee ee 21 3 1 3 

(SED nana oe 10 3 1 

BOO ve Cea hes 14 2 

CUMS te oe cae ae ae 7 3 

AQ One Lt ete. 4 

BSS me cot. ele 2 

BOROr oa ke: 1 

25.5- 
No. of Cases. . . 655 534 530 406 276 
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TABLE 122 
DISTRIBUTIONS: SUBSTITUTION — INDEX 
Boys 
Practice Pace 1 Practice PaGE 2 
SECONDS | SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18-yrs, 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
60- 1 2 
80- 2 60.1 22, 57 61 54 42 
80.1 il 22 50 38 29 80.1 105 167 201 139 111 
100.1 54 106 159 123 103 | 100.1 190 177 155 148 108 
120.1 138 182 179 147 100 | 120.1 216 142 125 88 59 
140.1 178 147 143 97 78 || 140.1 119 78 60 33 30 
160.1 157 113 54 43 36 | 160.1 62 PA 17 15 11 
180.1 108 59 30 23 10 |} 180.1 39 | 14 9 -t 8 
200.1 68 23 8 11 6 | 200.1 12 7 2 1 1 
220.1 28 12 5 1 a | 2201 ff 6 2 
240.1 16 iG 2 1 240.1 
260.1 6 4 1 | 260.1 
280.1 3 2 2 | 280.1 
300.1+ 6 300+ 
No. of 
Cases} 763 677 632 | 484 370 772 676 634 482 370 
PRACTICE Memory Page 3 Memory Pacer 4 
SECONDS SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 14 yrs. 15 yrs. 
60- 1 24 16 14 60-— . 8 PA 
GOI 77 127 140 103 93 GOL: 118 165 
SOn lar 190 202 146 126 77 80.1. 210 169 
LOOT: 229 174 107 76 Sys) 4) aaa 145 124 
1200. 139 9 39 44 40 | 120.1. 79 42 
405 69 44 43 32 25 1401 58 44 
GORE 42 Liss 24 17 LO GOR a 28 23 
180.1 . 12 11 19 14 18 | 180.1 . 26 i 
2005 4 11 19 8 OF 200 tia 19 13 
220 EI 3 11 9 CaezO line 11 13 
ZAOMIC apres ae 6 8 1 220 Se 13 16 
PAS OMEN Gr coe Op 4 2 4 | 260.1 25". 12 3 
280M eer eane fl 8 4 | 280+ . 33 296 
300+ .... 29 17 13 
No. of Cases . | 766 | 677 | 618 | 480 | 370 760 670 


- A ——————_ g  SSsSSSSes 


Srconps 

150- 

iL i ee 
OMS aa ie: 
PUI ae 2 
22.0 Ree eet 
OLE eee 
DAG ea ete 
Si Se ae 
SUX 4 inne 
Soil eps aes 
ay AG* 5 Aree 
AC ae. es esc 
AZO s Ban: 
A) eee 
AG a ees 
LONI ee ious 
HOG 6 6 « 
POM al a ag 
HG one 6 
600+ ... 
No. of Cases 


PERCENTS 
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TABLE 123 — DISTRIBUTIONS: SUBSTITUTION — INDEX 
Boys 
Sum or Practice Pacss 
14 yrs. 15 yrs. SECONDS 16 yrs. SEconps 17 yrs. 18 yrs. 
150- 26 150- 5 a 
165 22 151 15 17 
180 50 176 72 52 
195 67 201 93 85 
29 210 87 226 106 74 
29 46 225 a 251 79 44 
42 60 240 55 276 42 44 
53 83 255 59 301 31 22 
83 78 270 58 326 ile 11 
93 99 285 35 351 9 4 
93 59 300 32 376 a 4 
91 63 315 27 401 1 6 
72 45 330 a 426 
57 34 345 8 451 
54 25 360 6 476 
24 16 375 3 501 
26 1133 390 2 526 
18 2 405 i 551 
15 ny 576 
2k 13 600 
767 670 632 477 370 
TABLE 124— DISTRIBUTIONS: SUBSTITUTION — ACCURACY 
Boys 
Memory Paae 4 Memory Paap 3 
14 yrs. 15 yrs. 16 yrs 17 yrs. 18 yrs. 
Kae 274. 281 211 175 147 
a: 126 102 96 15 53 
ig 94 79 52 40 19 
ase 43 31 17 
oe 47 47 18 13 16 
Wp 25 16 9 
avert 51 38 15 13 17 
wae 14 Nef 9 
rae 36 23 19 12 8 
7: 18 11 6 
ie 30 25 12 12 i183 
4M 11 6 9 
ar 24 13 12 6 10 
8 5 2 
‘i. 23 ai} 7 9 10 
Pare 9 42 5 
50 16 16 7 1 
ce 8 3 
ae 13 12 3 2 
A 1 
yi ts 6 5 3 1 
eee 5 i| 
ae 9 23 2 13 
ae 4 
ae 21 19 
770 677 622 483 371 


No. of Cases . 
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TABLE 125 
DISTRIBUTIONS: SUBSTITUTION — INDEX 
Girls 
oe. Ee ee eee 
Practicy PacE 1 Practice Pace 2 
SECONDS SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
60— 5 3 
80- 2 60.1 17 39 45 45 35 
80.1 6 16 43 49 Pej 80.1 97 123 154 119 100 
100.1 46 88 125 90 i 100.1 164 174 154 120 73 
120.1 121 165 172 123 92 120.1 141 106 91 63 29 
140.1 152 122 101 12 39 140.1 112 48 50 28 22 
160.1 136 76 50 36 22 160.1 58. 22 18 iis! 10 
180.1 74 34 20 14 15 180.1 21 13 11 ff Té 
200.1 38 7A 13 15 6 200.1 5 3 5 6 
220.1 22 8 5 2 3 220.1 9 4}. 3 
240.1 16 4 3 1 240.1 ) 2 
260.1 it 1 260.1 
280.1 6 1 280.1 
300+ 3 300+ 
No. of Cases} 621 | 538 | 532 | 401 | 277 624 | 5387 |} 534.) 401 278 
PRACTICE Memory Page 3 Memory Pace 4 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. SECONDS 14 yrs. 15 yrs. 
@O= il 19 31 15 607. Se a 30 
COE 69 99 91 0) 2 60.1 102 124 
80.1 . 143 164 131 93 78 80.1 146 132 
HOORIN. 177 137 $l 56 35 100.1 126 85 
IPAQ 122 82 42 38 23 120.1 68 57 
140.1 . 63 36 29 22 14 PAO ee eee 51 34 
T6Qs Ie 3o 9 25 16 11 LOO2d See awe 29 19 
180.1 . 6 6 22 ff 7 180.1 15 10 
200.1 . 1 4 21 11 4 200.1 22 9 
220 che. 6 9 9 5 220.1 5) 6 
240.1. 10 5 4 240.1 i id! 
260) leeice ae 9 8 4 2002 1 eee ce 4 8 
280 Eee ome 4 8 1 280+ .... 36 13 
800+ .... 31 20 13 
No. of Cases . | 621 | 5387 | 524 | 404 | 276 622 538 
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TABLE 126— DISTRIBUTIONS: SUBSTITUTION — INDEX 
Girls 
Sum or Practice Pacss 

SEconps 14 yrs. 15 yrs, Srconps 16 yrs. SEconpDs 17 yrs. 18 yrs. 
150- 150- 14 150- 6 PB} 
1 2 oe Ca 165 22 151 21 17 
UvAch pee 180 33 176 60 44 
ZO eae ae, 195 59 201 74 60 
2263-5 22 210 67 226 93 50 
DATS et ae Dil 35 225 62 251 57 46 
QO sce, 35 52 240 67 276 34 18 
SOleee 51 60 255 55 301 23 14 
SOOM 5 sp 59 87 270 34 326 11 15 
Sola.) 68 OA 285 32 851 5 
3(Che 86 62 300 24 376 ff 5 
20) iw. a 76 48 315 19 401 a 6 
$2608 . 415 53 30 330 11 426+ 
AONes oa): 45 20 345 11 
BOM cs ae: 34 12 360 2 
OUR sa ks 25 10 375 8 
S2Oune see 5 20 4 390 4 
Olsen oa 1? 6 405+ 8 
LOVKG eA 11 6 
600+ ... 20 12 
No. of Cases 622 530 Sy 398 Pati 


TABLE 127—DISTRIBUTIONS: SUBSTITUTION—ACCURACY IN PERCENTS 


Girls 
Memory Paar 4 Memory Paap 3 
PrERCENTS 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

LOOM 249 230 155 145 89 
98 . 80 89 82 53 54 
OO fo, uk: 79 56 43 36 32 
94 . 31 23 ig 
1 ai ae ati 47 40 25 13 10 
OO ret ei. 1: 22 11 it 
Soar Ae ans 45 24 8 8 a 
86. 12 10 7 
84 . 26 28 18 12 4 
See 10 11 6 
(kU Maen ea eter ae 20 ile 11 14 4 
ones 15 6 9. 
Uh 18 11 8 4 3 
7 as ae 14 11 4 
Mache Beta oe ns 11 9 3 1 4 
ae a 6 7 1 
68 7 a 5 3 
(ae ae ae 6 3 3 
(Go hae eee ee 7 5 6 5 a 
Ce aie Alene 6 1 1 
(lO) «ties, Papers ast 10 4 4 
Bee. S # 6 b 
aR Se a 6 19 2 15 
54 . 20 8 
ee 14 9 13 

No. of Cases. . . 626 539 §25 401 278 
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TABLE 128 
DISTRIBUTIONS: MEMORY — PER CENT CORRECT 
Boys 
7-PLACE SERIES 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs 18 yrs 
100 Tae eee ar 283 335 264 LOO. Sea ee ee 398 213 
Uae ae ace. 2 194 134 105 92.9 As 78 
Oat a ay Chane lee 146 88 43 89.3 18 7 
SOO. rue Cue aes 33 18 10 85). 7 38 25 
ORGiea +r ao ac F 54 31 23 82.2 14 10 
ThGOY Soo: ce de 60 28 22 78.6 18 11 
TO SDE Bete, cont 12 8 4 75.0 6 5 
Gono Gel Re ee 23 ile 5 71.4 12 3 
6025 2 knee ae ic 7 2 67.9 2 4 
IS. Melia ae 12 1 64.3 2 2 
OOO ae eee 15 1 60.7 3 3 
CORD Same Benet 4 2 yf at! 1 2 
40 Dace ess 2 53.6 
50.0— 3 2 
No. of Cases. . . 845 482 630 365 
TABLE 128—Continued 
8-PLacr SERIES 

PrERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs 18 yrs 
LOO Wea eee ata ae 136 151 182 10027 ee 226 154 
OOR OM an oe bee 116 101 94 93.8 108 59 
SO cies face 63 65 48 90.6 17 6 
SOvOme ube 91 62 49 87.5 64 36 
SOS. oe be 42 39 13 84.4 . 26 15 
LOeOee (oon hex 107 88 28 hows © 39 12 
COVE eeu 88 57 24 Gage 26 15 
GoeOme ca mee 41 20 8 TOL. 27 16 
GOLD a ee 68 37 20 Gil De re a, 16 a 
HL, Sune es Geeta 19 14 4 68.6. 18 11 
OORT Foe 41 17 5 Goxone 12 ig! 
45/0) eae 6 14 6 vi 62.5 . 8 4 
40.5-— 20 12 59.4 26 9 
50.3— 19 10 
No. of Cases. - 846 669 482 632 365 
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TABLE 128—Continued 
9-PLacre Smurties 


Percents 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 

LOOM yw ve te eer 50 57 96 LOOM ort sak 65 65 

ODS Ouran a ci hs 60 58 55 94.4... ... 83 39 

OO RO Menthe cee, 60 61 76 QR 2 eons 13 fe 

BORO as. su azes 72 ie 36 either 54 40 

SOR Cae Ata , 42 28 46 Onli eee aes 26 13 

(ia SLLeee ; 108 78 39 Soom Pert 38 26 

Onozel we Sp. aware ; 92 2 30 Oi 6 6 6 6 33 22, 

Gono seem eontacs sc 101 62 32 ViLASY 9 ae om 42 2?) 

GOFOMAR A hy net 88 65 21 USO 6 4 « 27 11 

DOL OMe a cesiea st es 39 27 15 ACORN 35 18 

ORO Mae ee une. 5 53 45 13 GORA iar, oc 37 11 

SOROS on Gis 38 25 8 GON (Pra cme, oe 34 13 

AOD Mei ce OF va “0 ns 18 19 4 GeO sr eye ne 28 9 

SOOM ch cada ne P 14 2 3 GLE et aera 20 13 

SOS — areal «6 thal if NAO) 24 9 

55.6". 12 9 

Patsy 13 11 

50.0 . 12 7 

47.2. 12 3 

44.4. 8 5 

41.6 . 5 3 

38 .8— 11 8 

No. of Cases. . . 846 671 481 632 364 

TABLE 129 
DISTRIBUTIONS: MEMORY —SUM OF 7-, 8-, AND 9-PLACE SERIES 
Boys 

Sum or Percents 14 yrs. 15 yrs. 16 yrs. * 17 yrs. 18 yrs 
i010) aa eee eee 24. 33 Al 67 50 
48) 2). ACE Steere 35 34 62 38 39 
DSO MMO ci uc,ls mens 57 60 105 73 53 
OAR Sime a eee a 48 62 77 61 43 
OO Macias, fants 69 72 77 42 36 
OOS tis. ees 76 68 58 39 30 
DEN ee aie eae ss 88 73 59 37 26 
OU ME ak aa 85 62 35 29 28 
DOU wok ern se 77 61 33 21 16 
PAKS Seat ey RRaarae oF Uae 69 34 35 22 ils? 
200M ee + P< 54 32 21 17 8 

OO BN oe dacs eR: 52 24 5 10 

SO araeree ie po 32 18 8 10 4 
IA > diaah a On 29 13 5 3 3 
160 ee ie 17 10 3 1 2 
50 =e cree ek 32 14 4 4 4 


No. of Cases. . . 844. 670 28 474. 363 
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TABLE 130 
DISTRIBUTIONS: MEMORY — PER CENT CORRECT 
Girls 
7-PLACE SERIES 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOO Seieee tt berms pe 241 290 249 LOOV Saas ees 350 182 
OOo tere 144 88 64 92.9 . 97 51 
(2 Os aE eee ee 98 70 34 89.3. 12 2 
(StoPN ie wack Me) ab 22 15 13 Soin 32 14 
Oe 5 ag ws 45 27 il7y 82.2 . 10 3 
(idee Sa, oes 44 20 20 78.6 lye 5 
(MOG ee Bie onl os 21 6 3 (On. 2 5 
(Chiovgs as Sey ees 17 9 6 71.4 . 2 8 
COLOe weecerery © fi 3 2 67.9 . 4 4 
ORO ee ia 2 2 Gta 3 2 
OOROL a Bee ee ee 9 60.7. 2 
ADO Moree ae 3 ray ge | 1 2 
AN Oe co ae: 1 53.6 2 
50.0— if 
No. of Cases. . . 654 530 408 535 278 
TABLE 1380—Continued 
8-PLACE SERIES 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOO tie setae 107 131 144 100. ee 196 134 
O51 ae txt ee 99 81 95 0828*-eeawer: 89 42 
GO ove ie Sete 56 54 43 906: eee © 17 4 
SOLOW s.-4) ae = 71 47 35 Six0.4, pee 54 26 
SO ROM  Seaee es 30 30 14 $4.4. ee 26 5 
LosOES. 3a. hte a 88 57 29 $123 eB .- 31 20 
TAU RSY cout Eres lane 59 47 22 S21 ae oe 16 5 
Od: sbi eG, 8 ie 24 14 7 750) Sa coe. 19 13 
OOO es, ch 41 29 11 TO ames TRS) i 
Do Oee ay see 18 12 GSkSa-aeee © 13 6 
OO; OE cos tae bes 31 14 3 65-615 See 10 5 
AD: Oa erm hee 17 8 4 G25 ae 12 1 
AOL b= me ans 14 6 1 59.4 . 24 re 
50.3— 13 4 
No. of Cases. . . 655 530 408 535 279 
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TABLE 130—Continued 
9-PLacr SERIES 


PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOOM eres ae 41 37 Mie 100 ee 61 58 
OO Dimae ae le 5s 59 54 73 ee ee 54 31 
CDR | Suan ae ie 58 45 47 OL ies Re 12 7 
SOMOUNERS 6, os) nese 63 62 44 So..0mwe «aa 49 36 
SO SO Ste 43 40 20 86.1 25 16 
COED eee 1 ee, 78 52 36 83.3 39 23 
OSS ae 64. 47 31 80.6 . 29 11 
(Ger. Ae omnes 66 61 24 THAIS. 44 15 
COP we se se 8: 55 47 By) (onOle 26 14 
Doe Meee. ce ee 24 18 6 U4 37 13 
OOM Bee Sore Dee 36 30 12 69.4 . 31 i 
AS OEM, poll Src 34 12 9 66.7 . 14 9 
AQ iment. Soe 12 20 3 63.9 . 17 8 
SE Ute. eae 10 4 Glee. 9 ib 
30K = a 10 4 B13 16 9 
SOnOme 16 2 
H2nSae 14 3 
50.0 . 8 3 
47.2. 9 1 
44.4. 9 4 
41.6. 4 2 
38 .8— 12 
No. of Cases. . . 653 529 408 535 279 
TABLE 1381 
DISTRIBUTIONS: MEMORY —SUM OF 7-, 8-, AND 9-PLACE SERIES 
Girls 
Sum or PERcENTS 14 yrs. G bya‘adsh 16 yrs. 17 yrs. 18 yrs. 
SO ce see eee 20 27 42 53 40 
200 a et oo B 26 23 43 37 28 
Te ee ae 53 66 92 7 62 
2/0 Fat Pe We 45 43 67 51 31 
DOO MEE) A ys 62 68 69 40 32 
DO ety tee a 64 46 47 34 27 
DAO cuaisy Bao ae % 70 44 56 28 12 
Ee omer wie a 52 48 30 20 12 
DOO Re Ae 60 34 29 18 13 
OO reat ee cce ce ts. of 50 46 17 14 if 
DOO ee Mab ses. hehe 45 31 14 12 3 
TOO Brace 3 31 lg 9 10 5 
SO Aer ee ee 20 13 2 6 3 
TIVO cea «Adee, Rare 17 0 5 2 
The cee 3 eee 10 8 2 3 3 
1 Ee os a ee 27 8 4 1 1 
No. of Cases. . . 652 §29 528 403 279 
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TABLE 132 — DISTRIBUTIONS: SENTENCES — INDEX OF IDEAS 
Boys 
SECONDS 14 yrs. 15 yrs. SEcOND3 16 yrs. 

Sy a koe Gis 6 11 4% Feo xe 4 
GMa aoe as eas Sp ae 54 93 45.49... 45 
OsGae a: ru. 7 amor. 180 179 5.5 69 
Si Ome ee set 190 134 6.5 161 
LO Gipson ees 128 79 8.5 122 
12? Odo ele ee OP 104 53 10.5 78 
TA SON ve a eee 55 33 12.5 49 
IGOR 4-2 kB 37 16 14.5 36 
ISSGa eos eee 15 16 16.5 12 
209 Gt a ate oe 23 20 18.5 16 
PN oY Mere ol eae cae 15 6 20.5 10 
28; GFE 3, avin Os 8 5 22.5 Th 
Bo Ostet hee 10 5 24.5 2 
28+ 14 
No. of Cases... 825 650. 625 


TABLE 133— DISTRIBUTION: SENTENCES — NUMBER BEGUN IN TWO 
SECONDS OR LESS 


Boys 
NUMBER 14 yrs. 15 yrs. NUMBER 16 yrs. 
Otek eager 48 46 0-1 93 
[Maer ter are et ger 50 34 Dees ae 94 
2 Fas ts ee eke 168 82 : ee 102 
Ee Re i 131 73 (ee aes oF 90 
G7 en tc 145 100 Sie ce arene 70 
eit aon. oahren cia eae 127 113 KO ig, sees 86 
Dios Cae tee sees 99 118 | eer 86 
Daa en © ~ aetna 69 92 
No. of Cases .. . 837 658 621 


TABLE 134— DISTRIBUTIONS: SENTENCES — NUMBER CORRECT 


Boys 
NUMBER 14 yrs. 15 yrs. 16 yrs 
Cea hes yay os 6 4 4 
Teer AA 21 4 2 
he oe ees eA 28 1, 13 
G rs a eee 66 19 32 
LO icy have Tare ele ae 76 37 33 
ee ee ee SS 110 67 57 
12). 3 Reh) hee 186 136 132 
oP ree Peer tans ete rare Sou oe 354 378 354 
No. of Cases . . . 847 657 627 
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TABLE 135 
DISTRIBUTIONS: SENTENCES — NUMBER OF IDEAS 
Boys 
NuMBER 14 yrs. 15 yrs. 16 yrs. 
NIP cae. A a 41 23 11 
UD ra te hit Se ek 34 11 
ER” soa oe Se eer ee 78 87 36 
pee est ms 92 53 
ieee. he SRS 87 124 61 
LO ee men air, ord. M8 Pc 81 52 
lke. a ae oe 78 162 58 
PSs Ve Se) tan oe ae 89 66 
UY 9, oy. ge et ee 62 112 65 
ie eee ee ee 44 55 
2 erate =e haha 2 55 71 45 
Sl 5, 8 oe ee eee 31 34 
Coy, At ~ ee 25 46 26 
OO ee 2s Ssvece Mes 12 15 
RS Foto een Me: 13 31 il 
SOM mete a 3 6 
1 le es ee ee ee 8 5 
Gia 3 Us Si ae ee eae 4 4 
Ue ped: ey Sn een 11 13 
INGH OMICS = cin a ee 848 656 627 
TABLE 136 
DISTRIBUTIONS: SENTENCES — INDEX OF IDEAS 
Girls 
SEcONpDS 14 yrs. 15 yrs. SrcoNpDs 16 yrs. 
ae’ 5 len ee 4 12 1 aa ae KE ern ar 8 
GSS deo wih bie 49 86 ADAG. Sees Moir, wr’ 53 
(OC Re chee 150 136 KO snr sees peer nei 71 
SRO MME ae wes Be 131 104 GSO agian ieee ete 134 
ORG Oe cMeee ss: 4 wieas 106 55 SiO Mooo an Lae motone 100 
OG es Sees 68 30 OR tern pares c iede ane 48 
IEG or er ee ee 41 28 LD Ot s)  rs 30 
NOR Olga Beers cei co ee Be 39 19 AS Sept. Ceuer ere een 22 
USA Seas eee ener 16 10 LG Dee sereegege aes 16 
ORO me En ise ety 17 14. AR WY ue iat rpaciacsY tae 9 
ARO GEE ry teat nhs 2 5 4 DAO DS Rigen Sek ay rr 
SRO fe a eee 7 a BPAY of Guat. Ont beac 4 
BOMO- |e foe nla A 6 4 DA On od eel eee eee 2 
26 Deora ere ers 1 
DS eReee ee ae 8 
No. of Cases ... . 639 509 513 
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TABLE 137 
DISTRIBUTIONS: SENTENCES — NUMBER BEGUN IN TWO SECONDS 
OR LESS 
Girls 
NuMBER 14 yrs. 15 yrs. NUMBER 16 yrs. 
OF. Aer 42 40 Onl Speen, 73 
Les ee ee 51 46 Pe (ae eget 75) 
Dien Bees hoe aver 100 78 oe Ser es 73 
Le. een oo eee 112 56 GR cen ee cae 80 
CARA! «rn eolne 113 89 Shee ee eae 67 
S Cee ones cooee ts 109 73 LO a nrc a siecare 91 
LO) eee SMe wa eee 76 58 1 Pe a pee, Nama: 63 
12213 sen ee oe 53 73 
No. of Cases . . . 656 513 522 
TABLE 138 
DISTRIBUTIONS: SENTENCES — NUMBER CORRECT 
Girls 
NUMBER 14 yrs. 15 yrs. 16 yrs. 
Teh. Ce 5 3 2 
RCE ee 9 4 4 
Saha. Suc eenen 33 13 5 
Osama cc Pewee ners. sie 41 18 13 
Or: carts see 56 27 29 
LIne Seen that 81 44 33 
Ley eit ec ts 177 109 101 
LS fy ee te iereet Sores 254 299 337 
NosofCasesit. <<a. = 656 517 524 
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TABLE 139 — DISTRIBUTIONS: SENTENCES — NUMBER OF IDEAS 


Girls 
ee a 
NUMBER 14 yrs. 15 yrs. 16 yrs. 
1 ee et a 31 13 5 
IPAS St a pa 26 8 
LY ret OR yon ee ae 39 63 13 
ILS. Sp as te 66 32 
a teeta ot 65 110 33 
TE ye ne ea 83 49 
DAY em Fe A hepa a 68 114 55 
GEO Noe Ly ae 46 60 
2s 38 Aeros ee 59 97 47 
DA (Se =o> toe  O ae a aee 57 Ye 
Pod) cos het 5S pee nee 33 57 47 
Sb aR ee 29 28 
Sy 00a ee a a 20 Zo 30 
SORE erie se. 10 22 
” SYP elie ide See 6 26 13 
SS Se ta ale ae 5 10 
A ect te Ora ten se 4 3 
4 eS ot nce ome, 2 5 
CN ee oe 5g if 13 
INovoli@ases) 2°. > = . 657 505 b2D 
TABLE 140 — DISTRIBUTIONS: MUTILATED TEXT — TIME 
Boys 
SECONDS 17 yrs. 18 yrs. 
ieee ae Ce ee een 1 
RES TAUH © sate’ cyl Rie a aS ee 1 2 
SU) & Slows Ege nee ae 8 19 
10S 5 SISA. eee eee, eee 14 23 
BY). 5. gli 4 Ey ee oe 16 Ml 
iS 2 ag Ss Re ee, ae Palf 29 
ESC) ne rs Jes Meher o 82 29 29 
KS. ¢ SoG eh oe: ee 39 22 
PENT so qwe._<¢ See eee emer 30 23 
PAR ss) Go he Cee ees Ree Dames 28 24 
UM eas) tn oe Se at 34 19 
SUE see 6 Eos as 31 ll 
Sail) 2 Sas Ae 0 ee ee 18 18 
SH 5 4 & pod oo ees Eee 28 12 
Bab > gat 33s eee ee 22 13. 
ZTOGS 2 eo A> ae ener ae 25 6 
CRU @ SAA ese) at ee eden eee eee 19 5 
AL Slt ey Wer CaO pers 14 3 
ABU 3) SES Sse eee ae 76 30 
AES 3 ie oe Eee eee er 24 
INosOfs@aseswar 080 oo oe c=: 483 320 
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TABLE 141— DISTRIBUTIONS: MUTILATED TEXT — ACCURACY 


Boys 
PERCENTS 17 yrs. 18 yrs. 
1002956 Bs aS sie es ee 28 15 
eye ee RC. orate Oe 48 12 
OONDRe -SeN ce ee ae eee ee 17 10 
SD! ae aie nee mena 42 29 
SQ): 9 See Rae ES ts cc. meee 15 13 
CD20 Ses Pate eee Net eee 46 31 
CORO 8 « eo ie ae oe cee 35 28 
G52:D. 2 CMS etn fe. soe anes 14 20 
GOVaT Se co Recents, Cane 42 35 
DO OL oF aE, Pers eee MA LOE 20 11 
OO RD Meant. hartect aie. ees mes 37 29 
AD SD ise METIS, We bye ade on meen 32 oo 
AQ SS aS Ae ee ah eee 13 10 
30:0 24) Seer tee) Mee ea sess 33 : 10 
SORD Wi Ng Be jay os aa Noes 13 2 
DO 5D: s Seen ie tee is Sar oer 18 14 
PAU Sie Fe eee Oar Aan a 15rd 18 9 
Lose COR ee eee 15 6 
O20 Ngee ie ew aoe 2 
eamenasli— 6 Gy 4 or eo ou 4 
NiosOf ‘Cases a 4.2. cout etiam 486 323 
TABLE 142 — DISTRIBUTIONS: MUTILATED TEXT — TIME 
Girls 
Srconps 17 yrs. 18 yrs. 
DA Sen ie Ml Pnsee man ail ae 
GO=(0l mentee acer aches lone 3 6 
SO eter tes ier eM tae Ae ee ce nc te 9 13 
LOSE pcs ea eee cal RCo 15 19 
130 Dor oa eect ee es 21 21 
He a arate: Pre aay ame fee a 5 24 17 
ASO See ok, Wee er fru he pees 22 22 
QOD orc so eee once oe nee 19 15 
DSN Pe, sn Wien st ao ce ime et ere 21 18 
OD RAN cutee cue moat cee see ae 28 11 
DEON Pecan terre ce ane tag eaters 36 ly, 
SUD Bien aoa Reetts, cere Emer re ee 25 6 
SOOM ee as Pees ol Meek Pane 22 9 
GOO Ree see, See told ee Ota 19 ig 
SSO ls eee ORS Bat eat ery eee oc 18 6 
AOD Wau s,s Tecmo 17 6 
A430 ns. -ccic. a eee tee oe Cae 16 1 
BOD. ie, bo. see a ee en ee 15 2 
A802. aX in 3 MOR et oe en eee 65 9 
ASOs Hy a ives Cat Cenc 14 
IN Gof O@asesitwin = hy cee ee 409 209 
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TABLE 143 — DISTRIBUTIONS: MUTILATED TEXT — ACCURACY 


Girls 
PERCENTS 17 yrs 18 yrs. 

100-9 5G ir eet: Pre Ree 30 26 

Ola aut Aaa a At eee ee Pee 49 DP, 

OLD a ie "ANB tea en ae a 26 9 

SOC eT a ne ee gS 2 45 20 

SOR ome wok Se hs Bo ye il 9 

Ope ewi ee eters ee tS 46 21 

ORO ueen eer Saye Nee Pe 34 24 

CRS the oe See Bae ae eee 12 11 

GORD waeiarte tn ke. te ewe 30 20 

DMO epee Buea ios eee se Ne 16 6 

OE Dimer ecnt come Piece 2 23 10 

GUN U8 So Geen ae eet, Get Eee ae ee 18 15 

A) bina: We, eee een eae ae tae, ee 8 3 

Sis) te boy Bete oS cee eae a ee Bie 18 10 

BORD armen inn er oe yx Bi oe 6 5 

DS .Y 6 lows (OL ao ee eee ae 14 5 

1) By See Me te cee, ie ee me 6 3 

LOSOSe ELE MRAM Se ces a a 12 2 

ORS Me ie mere ee ere ee 2 

SRO ee te es Be 
INOmolC@asesemm sy ee os 410 225 
TABLE 144 — DISTRIBUTIONS: OPPOSITES 
Boys 
Sone ee ee PERCENTS aoe apres a Ree 

LSOMee es ast ety 4 130 LOOM Ans ee if 132 6 
TOS ee Sane ee 43 170 OS ona 15 82 6 
LOPS wee ee 145 111 OO Wee eek: 19 45 13 
LOOPS © ee ee 122 118 owen a ores 20 30 14 

ODe Diente. & oe hele 92 ‘SO Mere 23 15 il 

OM Gy Gg Bence Ge 89 50 LOS eee 28 6 16 

SH ae ogemmowetrs ve. e 52 (ere 27 ?) 5 

SOD Bae eee 34 25 Lata), lle ae Pee 40 15 6 

ORD Moore ee Gols x 25 COR: Es i 28 10 

UES 6 ata, ds 10 9 DOMES, ashe 30 10 

SUT Bune he eter 21 AD oe aa: 35 6 

GOPDtes nea ees 12 6 wD 5 6 0 6 41 a 

[ASS “Go 0 ace 8 ‘AQW eo nyse 27 4 

SOLD ae ts 3 5 SDE ee aes 37 4. 

ANG AS. Fo age te Gane 5 SOR eee 24 3 
AO Obert be ees 2 2 ry 2 ey ae ee 24 4 
PODS Dee utes 2 4 D0 Pets Poke 19 2 

Oe eee eee a 1 RS 3y Aula er 14 3 

Dep ne ein a 4 ‘LOM ES Pies 8 6 
No. of Cases. . . 675 627 
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TABLE 145— DISTRIBUTIONS: OPPOSITES 


Girls 
18 yrs. 
Qoe Hard 
LSO a eee 12 
IS Otte eye ak gh aye 6 12 
TOPO. are caeenste te: 16 
TOO De een ue 16 
Ob Ora te ee 13 
O() 0 seep eee 10 
SO tt aaee ae trees 13 
SOD vente nea eaters 9 
(On ee ee 9 
LORD Gai tee 8 
Chr ae meee ae 8 
GO 5S ae ee 9 3 
ie eee be oe 5 5 
5055 ag es 3 7 
AS Saag an os 5 5 
AO. eee 2 
2S aes eee 2 3 
SUS 8 wis: eet ache 2 
DAG ee ONES oe 24 2 
No. of Cases... 153 
TABLE 146 TABLE 147 
DISTRIBUTIONS: CAUSE AND DISTRIBUTIONS: CAUSE AND 
EFFECT — PER CENT CORRECT EFFECT — PER CENT CORRECT 
Boys — 16 years Girls — 16 years 
Percents Percents 
100 BAe eee ie eee 115 100) 5-3 4g tee 136 
09: 9-O7Giaas he oe. eae 42 999-97. Bain. - oe oe eee 3233 
OG: | Sei gach rere ne es acs ee 76 96).6 4-0 Se 2 See Pee 56 
O82 CaaS oy. te eRe ae eee 34 05:23) SE See, Sac ae e 38 
Cot)! ee MARE 5 ingest 46 $009 28 4 Sel. ke ee 52 
SO): Gis ein. ad kee cee ee 26 86.6° 2 >My, 52 eee 21 
Solu. Aes ke of ee eee ae 58 SS:2 thle. Cet tec Se 33 
19). 9: see Ak Se 19 19.9) 4 > tae he ee 20 
Vdc ime. R aoeriatete «. Va TAR cn 31 16..6" ton es Ob oe 23 
Mor Doe We eee = ee 14 13.2) 4 | 33. a eee 12 
60).0 ee Oe ee os eee 30 69:95.) .. Ses eee 19 
66) G5; eke Bore ey Ge Rae ee ee 13 66:6.7 4 Sth = 2 ee 4 
53) 2) Sr sagt eee 13 C322.) Re Soa ee eee 14 
D9 OTe cre aac a ee ee 11 99.9 Ol ae a ok coco, Gea ee 14 
DOO oro ee ee ee 12 50. Oo ao hs oe 21 
5 ay ME eR Con eG Bek. oe 5 OS525SIN ole eee 5 
49). OOS ye een ema 14 49 9 hoy ae nO eee 8 
46.642 oe ee ee 8 46.6.1.) Bc wien eee 2 
4B 2 Sy odes ee ee ee 6 43:2) see 5%, a) Cn ee 11 
39:9 io ee Bae ee 4 SO Mn ee ras he tS 2 
36:6. 2-20-22 ee 15 36,62, a ee 4 
Bhi eee ae Re Ee 1 33. Qinctoe aot ee nee ae 5 
29.9. =: ol yp eee ol 13 29.0 5 fae St ee 11 
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TABLE 148 
DISTRIBUTIONS: CONSTRUCTION PUZZLES — TIME OF SOLUTION 
Boys 
68uKNu_K_Ke6eéeé—=—v«qaoatahe6«Eeoa“aowaooooo@000@maann0n@maoaoamamumU9U09Dnauunm0L 
Spoons | 1638 Baromen | ron [ate | Semmes [Gile | peal 
020 30 2 8 1 2 30— .. 3 3 
21-30 1 SUL were ¢ 24 24 ee 8 
Se ll 45.1 31 31 GOOeaae 3 13 3 
Oe ae 13 60.1 45 29 (yrs 14 4 
ine eee 8 75.1 36 27 COR. 17 3 
Alice. ae ees ll 90.1 27 23 LOSS eee 20 10 
1 i eee 12 105.1 25 25 20a oe 10 5 
NOG Src. xs 4 120.1 38 28 135 13 11 
pd mee ae 28 150.1 31 23 150 14 9 
NSIS Sees a 14 180.1 24 27 165 8 9 
SE Ns 28 210.1 20 15 180 10 6 
VAN oe Saees 14 240.1 18 16 195 10 9 
1 ARS x 20 270.1 14 7 210 5 rf 
=f he ae 20 300+ 138 132 225 7 9 
300+ 364 240 8 6 
255 6 9 
20: 9 2 
285) 2. ll 9 
300+ . 173 216 
No. of Cases. | 548 472 | 419 | 359 | 330 
TABLE 149 
DISTRIBUTIONS: CONSTRUCTION PUZZLES — TIME OF SOLUTION 
Girls 
; Flow- = Chick | Boat Cradle} Seal 
Seconps = SECONDS 17 yrs. | 17 yrs. SECONDS 18 yrs. | 18 yrs. 
| 1 30-— . il 1 45-— .. 7 1 
v4 Eo ee a y 41 POU sie 11 13 COs 12 4 
1D oy ete date ke ¢ 7. 452] *: 27 24 TOaeee. 10 5 
Bese eos S4 O01 26 17 D0 Tn: 8 5 
61 . : 7 Youle. 19 24 LOD Pee 14 7 
OE ads 44 OSL 22 15 120%. =. 14 5 
) Se 32 105.17, 26 21 Eo Ate 5) 4 
SOG oe Po < iN 23 120.1 ; 36 23 i eee 20 4 
(PAE A ie as lene 40 | 150.1. 35 19 Uo See § 6 
i SU ere 22 180.1 . 18 19 TSU 19 3 
Lo HORS eee 15 20 32 13 19O5e) 2 + 12 6 
71 Whee Rae 10 240.1. 11 11 210) 6 3 
yt ee 6 Wie ses 19 10 Peasy te 3 1 
(Wee ke ee 5 300+ ... | 114 133 PAD A 3" 5 -: 9 
5 BOO i ad 8 5 
oes 27 270 . 3 1 
285 . . 7 
300+ . 163 153 


S , 


No. of Cases. | 422 | 492 397 | 343 | | 323 
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TABLE 150 
DISTRIBUTIONS: HEALY AND FERNALD PUZZLE BOX — TIME OF 
OPENING 
Boys 
SEcoNDS 15 yrs. SECONDS 16 yrs. 
TOO =e ere sie cua ice meee 49 50 = ae ey see Gea vf 
100g 3). cae ee A ee 196 Oe oe oP ee 48 
20 eRe ee ae aie me hae 135 10. a eae 94 
POND aes Molle Be cst Pei as 88 10h oe oan eee 72 
AOU Bon em ot ee piee 35 126 Oe eee ee 66 
COL Raho eee eee 25 fi) eae, Searels ene 2 56 
GOO  Soa se wal es 102 JWT tong Sees - oo 52 
201 eo een ae 38 
220 to ae ee 26 
DATS aerate Mapes WA 23 
DG ce ee ec eee 18 
51 0) Raper se: Suey? LF cls 22 
SOL FS a es ae eee 12 
AOL cscs Romer 15 
HO Mmm ne Same, Fo: 9 
OO 5 Ge Gta eee 4 
(20-5 eee ee 21 
NosofiCasesauae seen te 630 583 
TABLE 151 
DISTRIBUTIONS: HEALY AND FERNALD PUZZLE BOX — TIME 
OF OPENING 
Girls 
Srconps 15 yrs. SEconpDs 16 yrs. 
LOO =F ear Bos, eee 11 Tes oe el eu 2 
LOO! Bias Bs oo tas? in Ree 68 9 Maret, a) Fem US so 16 
20 Seca etyare = ss a eee 84 rhc Wey We ae, cae, 25 
OU Gems ce wits me, Bees meee 70 LOL eee ee ee 39 
40 me tees ck ae 56 26: Pee eS ier cee 40 
DOL Gat hen hee 33 TOL ee ee ae ee 33 
COO 23 wok ah co em sherman 184 LTO F aoe: Ae oe ee 36 
DOT Se gcle e = aie ae 35 
220 Ss ae Raia oe: 24 
201 F geet Bower. hyceke 19 
276 2 eee ee oe 18 
SOL eee eee ee 21 
Sol Fake Rt ak eae 22 
401 poms Bian oe 21 
SOL cy a eee ee 10 
O01" epee ee 9 
(20-Foe ie 43 
INOPORCHES Gs ae a 506 413 
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TABLE 152 


DISTRIBUTIONS: HAYES 
INSTRUCTION BOX — NUMBER 
OF TRIALS FOR SUCCESSFUL 
PERFORMANCE 


Boys — 17 years 
No. of Trials 


TABLE 153 


DISTRIBUTIONS: HAYES 
INSTRUCTION BOX — NUMBER 
OF TRIALS FOR SUCCESSFUL 
PERFORMANCE 


Girls — 17 years 
No. of Trials 


TG ate ef ee 199 Vr ee a, eee 153 

Ye, SO ea a Se Le 167 Aah te eee Ee eee, 97 

i eS ee Sees 63 bey tt Abner weir snk oe 58 

Hailurewit. fo.0 ts. ae _35 Harlurere, acme, ae 53 

INOWOE Casesm 3 <i. 4. 3% 464 IN, OMERSSE S 5 5 Ga o + 361 
TABLE 154 TABLE 155 


DISTRIBUTIONS: FREEMAN 


DISTRIBUTIONS: FREEMAN 


PUZZLE BOX — TIME OF OPENING PUZZLE BOX — TIME OF OPENING 


Boys — 18 years Girls — 18 years 


SEconDs SEcoNDs 
PAN vel gS ee eae PAL Aioik co ere eee este 3 
SOLANA = elie eam me 5 SOL Pease 
POUL (enter te ghee ag is 8 AOS eee race oP 1 
DOS saa eee. 5 5 SOL Pepe een, tera 
OOM eae 14 OO Ses Sree 4 
LOPS Accson ee oe 14 (AUIS tae See Vn chs dace 2 
SO)S) Bee ee ae 19 SO SL ree a Pee 5 
OOF ee as 11 QO Me ee em 6 
NOOR Fim.) se. ren ~. 18 LOO Seek et aa 5 
TRONS OR as A cere 15 CLO eee. Ae laces BI 
IPADEID 60s e erie ar 9 L202 ae eee 1 
SOs weenie koe 11 HOPG te ae i 
AQ A Bae re Re ec 8 140 61 Serene Soon mes 4 
OL ee eA ee 10 it 90) eee ee 2 
GOS ee eae fa 11 160s ae Sa ae 4 
ZO ee roe ec. 13 LOAD IE 8 o 
TSOM Met oat eons 6 TSO Ee eae ae saa 3 
10 See aoe, eee ee 3 LOO Rie Fees I ee 7h 
PeUOAlL ALLA peceechels, Bade 9 DOO Inne on caer 4 
DANO A So Bs Peepers ae 3 210i eae eee ce Rts 2 
DOVE eee, cy ears 5 20a ines ae yas 5 
230) (eens ae 9 305 eens a eee if 
PAR) Smeets ere cv ia) As 1 DAO} eer ey tee 5 
SIS NAL 5" 2 ate are ee 3 45) Oa eel, Saree 3 
GOR Ime Rants ee Ms 8 260 MUR cs, eee 1 
Di Sil ae Sarees eS Z OU aed ee ae Z 
DOOR Lets Sys vir. 4 ASLO Ine a cn. AGac 4 
DORI ie ts se Gn 3 290: 51 ee ate eats 6 
SOO tee es ee sce ts 190 CUO ses Ghee 123 
No. of Cases. . . . 336 Now Ofs @ascseerm coe 
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TABLE 156 


DISTRIBUTIONS: RECOGNITION 
Boys — 18 Years 


ee 


No. or Errors + Errors — Errors Bere! 

LOS Whiccs SP ce tiee 100 1 
GO teeen Ry sh eee 90 14 
SS A ea ee Se 3 80 28 
oR te eee 6 70 54 
Gm oe ert ones Zi 2 60 aa 
Or Aad cact aa eee 38 4 50 85 
Ara ha We ana comtay Manat 76 18 40 52 
RAS ate Ato aot Pale a) 43 30 27 
Date oN tees 71 93 20 12 
| Pe Ck | 47 127 10 10 
(O) Fen ee See ee ace 13 71 0 2D 

wa) Fy SOP a Be _ 2 

No. of Cases ... . 358 358 358 

TABLE 157 
DISTRIBUTIONS: RECOGNITION 
Girls — 18 Years 
No. or Errors -+ Errors — Errors Fe cent 

LO tes os Wise ee 3 1 100 
Data Pliraieses eae 1 1 90 3 
(ohne nt ORY be tao & 1 80 30 
HRs, ea nL ot 9 70 34 
Ot ieee taal 28 2 60 59 
ee a Me ans 41 3 50 45 
CW at ek ee ec 55 12 40 35 
Sit tre Meter tae 538 34 30 40 
ee cgi te ei ae 50 63 20 19 
Ora en ee 2h 96 10 7 
Osa Bee a les 9 65 0 2 

Sa oe beets) arr he _ 3 

No. of Cases .. . UTE PTET PAGE 


DISTRIBUTIONS: AUSSAGE—PER DISTRIBUTIONS: 
CENT CORRECT IDEAS 


PERCENTS 
100-96 =a ere: 1 
95 OL Vera set 3 
OO ee, See 8 
Some raar ts ene 17 
Sue ee Niees 30 eae, 2 27 
Oat ae, Cees 26 
CO Ee Pes eek 54 
OD ee Beet ee 59 
OO Ngee pes aot melee, 50 
GO me ae SU ae eet 32 
AO. Pe, Aen okaee 22 
7 i a See 28 
40 . ° 8 
SO Sen es ie ws i) 
SOM Rb aed ee tikes 6 
De ary grt teen wk eee 4 
20 sere eee 6-4 8 4 
1 We aca aes Wy amma a 
Ue es bv ampere mene 
ty on neat eee fe mote 1 
IN@ i (CARES 5 4 3 BEE 
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TABLE 158 


Boys — 18 Years 


TABLE 159 


CENT CORRECT IDEAS 
Girls — 18 Years 


TABLE 160— DISTRIBUTIONS: HARD DIRECTIONS 


Boys — 18 Years 


195 


AUSSAGE — PER 


SECONDS 
LOG=120 ae ed 2. (rs 19 
SUPA hai 5, Meee cee Oe 13 
lS Geer. © a Se gets cats 22 
SU) Sse ate eo ts ery gh me 22 
LOG eermy A hs iy go 24 
1S laetwen, cro Ghent os 24 
ROGUE aR ecw rcs fee Seb 25 
OAs a A Re ee 22 
OGM MEolts on fate 20 
DI oh ea eee 26 
ANON Soak Ge Sarom Cece 22 
Lee ein fs Stk OS 15 
236 Beta es a ht 14 
SOLAR Miri wiche ee ere 36 
SO LMM et Bars 23 
AD ere eh area a a in 18 
OWE ee sec ene ee 6 
We ek ye ree Lf 
INGmOlaCHeCSar aia oe 358 


PERCENTS 
100-96: = 3, 3-3: 3 
LS Ei) aoe eee 6 
Nits ea: Lae aes 17 
fc Sas, Roeser Soe 16 
Ute See ea) eR emt 38 
en Oar. | Seen ae 35 
FAs Dele he Pte Aagtl 28 
6D: Gee ee Oe 22 
CO ey rae 28: 27 
iets Korres tape a me 26 
OO PE Sa eee et 17 
A ae Seg 14 
A () ee cee, ae Be 10 
mle Ma ss Fe, ae Lae 5 
SOE Cae ee 9 
ZO SR eG a es 2 

OAD ant ee ee 
ites share ore han 2 
OF i ae ee 1 
Dig een or Stor 

No. of Cases. . . . 278 

Number 

Correct 
20 25 
19 34 
18 46 
17 34 
16 36 
15 37 
14 23 
13 PA 
12 18 
11 21 
10 ily 
9 15 
8 9 
7- 17 
359 


DISTRIBUTIONS: YERKES POINT DISTRIBUTIONS: YERKES POINT 
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SCALE 
Boys — 18 Years 


Point Scorn 


No. Tested . 
Omitted ee 


INonof Casesi acne 


SCALE 
Girls — 18 Years 


Pornt Scorn 


No. Tested 
Omitted ..... 


No. of Cases. . . 
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TABLE 161 
DISTRIBUTIONS: HARD DIRECTIONS 
Girls — 18 Years 
Number 
SECONDS Correct 

1OG=T 20M aerate eet ate 29 20 44 
A we Sek oe fh oe 21 19 35 
TES OREM Se Amc otee 5 5 ar Nate 21 18 38 
RSH nar... Surtees Aadays ean a 14 ile 29 
Cm See see eee ane ks 27 16 32 
(UHRA, Mie oa oe Ruy Ce 20 15 32 
LOG: Ay depen heres oar 11 14 16 
VA ea Some meme es Se 30 13 12 
296. | eee ee. ee ne 15 12 10 
D7 ends | ee te eee <i 16 1l 12 
DNR Ae << gE hes lapen be 13 10 7 
Qn oe ae ae 8 9 3 
DAE eee See Ee 12 8 5 
UM Se 2 eee ee Boze 4 20 7- 2 
SOL eee ae eae ak eae 7 
AWA OY ae ae ea em Ae 4 
AS ils Sars es anaes eae 3 
MUN on AS 3 ore 3 

INOsofi@asesa ame aie 274. 277 

TABLE 162 TABLE 163 
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TABLE 164 
DISTRIBUTIONS: MENTAL TESTS — AVERAGE PERCENTILE RANKS 
Boys 
PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
LQ ose, 2 
WE ae be eterna aa 6 3 5 1 
LOMAS ae Tac: 14 11 7 3 4 
TAPS en Se Spee te, ae 31 18 18 11 6 
A ie cpl eee a 40 23 33 23 15 
SL eee Se 53 64 40 39 15 
OLR Cea he ae 63 62 53 39 29 
Ch topes Seg eee 78 62 61 52 37 
CNG, ay eee 92 68 68 46 36 
its. ee ee eee 92 79 79 50 35 
OG Stet eupehera es 86 81 60 42 42 
CIM es 91 60 57 42 35 
(ile, ager Gaee 82 47 54 56 31 
Cll: Sora he are nae ae 66 43 44 29 37 
CLO eee aap 28 34 35 27 23 
SL Aare tes es 34 22 13 16 20 
SO amet es ee 13 uf 8 8 4 
CCD de Nagle Ap eee il 2 3 1 
No. of Cases. . . 871 685 637 487 370 
TABLE 165 
DISTRIBUTIONS: MENTAL TESTS — AVERAGE PERCENTILE RANKS 
Girls 
PPRCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
OS Pe Pa 3 
Lee tron Sey ary cices 3 4 4 
io aecencunen ation ilti! 10 10 11 3 
Pall a pal lane 18 13 21 14 5 
Ota sek sh. 23 20 20 24 14 
Sowa tae oot et oh 40 34 42 22 18 
SOR eB. <p suse 59 40 36 32 18 
AN tere recht co, Ps 60 64 59 30 26 
AGEN AVE i? oe. 61 67 (50) 44 29 
Laie atc ale cete ie oes (tl 56 43 44 36 
Oita Mess sh 67 51 57 32 26 
(illo 5 Reps pear ees 69 63 68 38 25 
60g. Reta es 60 41 44 36 30 
(hr ee Re Ce 54 30 27 30 25 
ip Ro ore 32 30 22 Pap 14 
Se ae eee aL ee 19 9 12 17 6 
S Garay hes 7 4 16 5 8 
Teal Ae fic 95 1 1 1 1 1 
OG sacs ete ite ts 1 
No. of Cases. . . 664 542 535 407 285 


ne 


CHAPTER V 


COMPARISON OF WORKING AND SCHOOL CHILDREN 


Tur comparison of the working and school group will be based upon the 
ten-percentile scales for the two groups. We shall first discuss the compar- 
ison of working and school children in each measurement made, and 
then summarize the comparison in physical and in mental measurements. 
In the tables the X series is school children and the M series working 
children. 


SECTION I: PHYSICAL MEASUREMENTS 
HEIGHT 


The ten-percentile scales of height for boys at each of the five ages are 
presented in Table 166. 

To facilitate comparison, the differences between the two groups have 
been arranged separately (Table 167). The table shows a marked superi- 
ority in height. of school boys over working boys. The median difference 
at fourteen years is three centimeters. The school boys were about three 
months older than the working boys, but since the gain in height for the 
whole group is 6.8 centimeters in the year from fourteen to fifteen, only one 
centimeter could be attributed to the difference in age. The difference in 
favor of the school boys is marked at fourteen (median 3 em.) and is still 
greater at fifteen years (median 5.8). 

From fifteen years on, the median difference decreases to 3.9 at sixteen 
years, 2.0 at seventeen years, and 1.4 at eighteen years. At sixteen years, 
the results were modified by the introduction of a large new group of school 
children of superior social status (see Chapter II, p. 10 ff.). The new group 
increased the contrast between working and school children particularly 
in the lower ranges of the scale. However, in spite of this additional 
advantage given the school boys at sixteen years, the difference between 
the two groups is less at seventeen years than at fourteen or fifteen, and is 
least. of all at eighteen years. The school boys retain at eighteen an ad- 
vantage in height of a centimeter and a half, but the working boys gain 
on them steadily between fifteen and eighteen years. In every year the 
difference in favor of the school boys is materially greater in the upper 
than in the lower ranges of the scale. In other words, there is more differ- 
ence between tall school boys and tall working boys than there is between 
short school boys and short working boys. The interpretation which seems 
necessary is that in the working group we had a set of boys who reached 
maturity later than school boys. The period of most rapid growth was 

198 
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TABLE 166 
HEIGHT IN CENTIMETERS 
Boys 
x ; M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Leslee ee 130.6 | 139.3 | 141.6 | 155.6 | 157.9 | 131.0] 135.0 | 139.0 | 148.5] 151.8 
MOR PAL eas 144.2] 150.0) 158.6] 162.8] 165.0] 142.6] 148.5 | 154.2 | 161.0 | 162.7 
ZOE Sea 2s, 147.8 | 154.8] 161.7 | 165.3 | 167.7 | 145.3 | 151.6] 157.5 | 163.9 | 165.4 
SU See 3) yk oe 150.0) 157.0 | 164.3 | 167.3 | 169.1) 147.4 | 154.1] 160.0] 165.5 | 167.6 
A () Taper sees the hd vs 152.2 | 159.7 | 166.2] 169.1] 170.5] 149.3] 156.3 | 161.9 | 167.2 | 169.1 
SO ce re a a 154.3 | 162.1] 167.7] 170.8] 172.0] 151.3 | 158.3 | 163.8 | 168.8 | 170.6 
COMI Paras fe 156.5 | 164.3] 170.0] 172.6] 174.2 | 153.3 | 159.6 | 165.6 | 170.4 | 172.2 
TAU Se ae 158.7 | 166.4 | 172.0} 174.3] 176.4} 155.2] 162.3 | 167.4] 172.1) 173.9 
SC) Were. tales Bs hs 161.5] 169.1] 174.1] 176.3] 178.8} 158.2} 164.9} 169.6} 174.1) 175.6 
GO oy es Ee 166.5] 172.8] 177.6] 179.2] 182.2 | 161.8 | 168.6 | 172.1| 176.6} 178.4 
Wels aoe 178.3 | 180.3 | 185.6 | 187.6] 186.5 | 171.0] 178.3 | 185.6 | 191.5 | 187:0 
No. of Cases 427 | 291 285 175 59 | 423 | 391 345. | 310 | 294 
— ro i — ee e em od i me 

z & Gj 3 Ny Ma % & B = 

oO a ~ or) ° oo 09 00 0 fer) 

; H+ H+ 1 inp ne I+ H- H- Hr H 
ener deraese! Gl ke | Bd By BS 
Pee ee) ele ele) |g) 

(2). oe ee 5.6 | 6.0 5.1 aE oe eA. 6b 1h 5.2" 6 O46 49 | 42402 

TABLE 167 


HEIGHT: DIFFERENCES IN CENTIMETERS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
OUR esse 8 1.6 1.5 4.4 1.8 2.3 
Dime ee hes. 2.5 3.2 4.2 1.4 2.3 
SU ake oan Aire 2.6 2.9 4.3 1.8 ile) 
A) MR Pr de oso Foe S03 2.9 3.4 4.3 iL.) 1.4 
Li 0) 5 ener ah hae Sm 3.0 3.8 3.9 2.0 1.4 
COME es 3.2 4.7 4.4 2.2 2.0 
LO meee ae. ao ere 3.5 4.1 4.6 2.2 2.5 
S30) saree ey Va ce a ono 4.2 4.5 2.2 3.2 
OS be: ts 4.7 4.2 5.5 2.6 3.8 
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TABLE 168 
HEIGHT IN CENTIMETERS 
Girls 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. ; 18 yrs. 
1G BB ees ta 134.0 | 141.0} 1438.6 | 139.3 | 146.2 | 187.2 | 142.0] 144.0] 144.4] 145.0 
LO PR Le: 147.6 | 150.4 | 152.6 | 154.2 | 153.6 | 146.3 | 149.9 | 151.8 | 153.0 | 153.6 
20 pee ates ae 149.5 | 152.7 | 155.7 | 156.6 | 157.0} 149.3 | 151.5 | 154.3 | 155.7 | 156.1 
30! DAE Ch aoe oe 151.5 | 154.4] 156.9 | 158.1 | 159.2] 151.6 | 154.5 | 156.3 | 157.3 | 157.9 
AO ie fe Wal ee 153.1] 156.0] 158.4 | 159.6 | 160.5 | 153.3 | 156.2 | 158.0] 158.9 | 159.6 
AU ee Mos wee 154.3 | 157.5 | 159.9 | 161.1 | 161.6] 155.0] 157.5 | 159.6] 160.5 | 161.1 
Oe else 156.5] 159.1] 161.1) 162.5] 162.7 | 156.6 | 158.8 | 161.3 | 162.1 | 162.6 
CUP ve pap ith hot- Ow 158.2) 160.9 | 162.7 | 164.1 | 164.1] 158.3 |.160.5 | 162.5 | 163.7 | 164.3 
SO Rut tattoos 159.9 | 163.0 | 164.9 | 166.1 | 166.1 | 160.1 | 162.7 | 164.4] 165.7 | 166.3 
90a hiGRea & 162.4 | 165.6 | 167.2 | 168.8 | 168.8 | 162.8 | 165.6 |. 167.0 | 167.6 | 169.0 
UR (bier Seas 175.0} 176.9 | 179.5 | 176.9 | 176.6) 170.0) 174.7 | 174.5 | 176.7 | 174.5 
No. of Cases pry |) PASH 236 160 61 330 285 | 288 239 171 
Sl -St ete 2 ae Ss ee ee 
o ox ro) a fe S oR o> on = 
Med; H- H+ + H Hr H+ H- H- He H 
Be ae | BM ad a eS ee a ee ieee 
a a v ~ ~ ae 0 = & ~ 
OR ee 4.3 | 4.2 3.8 3.9 320) | 4.4 ea Sie zat 4.1 4.2 
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HEIGHT: DIFFERENCES IN CENTIMETERS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 
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complete for the school boys at sixteen years, while in the case of the work- 
ing boys it continued up to seventeen years. This conclusion finds its 
confirmation in Chapter VI, in which the growth of working and school 
boys from year to year is shown. Since the difference existed at fourteen 
years, when both groups were still school children, and is less at eighteen 
years than it was at fourteen, these results offer no suggestion that growth 
in height was affected unfavorably by industrial life. 

The tables of height for the girls present a very different appearance 
from those for the boys. Table 168 gives the ten-percentile tables of height 
for girls, and Table 169 the differences between the school (X) and working 
(M) girls. The differences at fourteen and at fifteen are too small and too 
irregular to be considered really significant. With the addition of the 
school group of sixteen years from a superior social status, the difference 
becomes somewhat more consistent in favor of the school girls. 

Since the amount of yearly gain from fourteen to sixteen is between two 
and three centimeters for girls, a difference of from one-half to three- 
fourths of a centimeter can be attributed to the three months’ difference in 
age between school and working girls. This advantage in age belongs to 
the school girls, but the advantage in height at fourteen belongs to the 
working girls. The importance of the difference thus is enhanced. It is 


perhaps fair to say, therefore, that at fourteen and fifteen years the work- 
ing girls are slightly taller, but that there is no difference in height at years | 


sixteen, seventeen, and eighteen. The gain of the school girls at sixteen 
may be due to the new group added at that age. The girls also differ from 
the boys in showing no contrast between the upper and the lower ranges of 
the scale of difference. There is as little difference between tall school 
girls and tall working girls as between short school girls and short working 
girls. The probable reasons for these and other sex differences in the 
relation of the two groups will be dealt with in the chapter on sex com- 
parisons—Chapter VII. 


WEIGHT 


The percentile scales of weight for the boys at each of the five ages are 
presented in Table 170. The differences between the school series (X) and 
the working series (M) are presented in Table 171. The differences in 
weight are on the whole very similar to those in height. School boys are 
heavier than working boys at every age. The difference at fourteen, 
fifteen, and sixteen years is between three and four kilograms. As in the 
case of height, the working group gained rapidly on the school group in the 
year between sixteen and seventeen. The median difference at seventeen 
is only 1.8 kilograms in favor of the school boys. Between sevent een and 
eighteen, however, the school boys again gain in weight more rapidly than 
the working group, though they show no such advantage in height. As in 
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TABLE 170 
WEIGHT IN KILOGRAMS 


Boys 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Mis Oe, ome 25-8 |. 30.8 | 33.8 | 43.4 | 47.1) | 26.1) | 2955 34.8 436-30) 4400 
Oia tae ack ce 34.9 | 38.6 | 46.0 | 50.9 | 55.0 | 33.2 | 38.0 | 42.4 | 48.4 | 52.0 
20%, Fo, Se: 37.8. | 43-4 194920 1 538..9 156.89] 3527 40L6n 4a | O2e2 hotest 
SOM. A aoe ae 40.0 | 45.57] 51.9 | 55.4 | 58.2 | 37.9 | 43.0 | 48.3 | 54.1 | 56.0 
AQ) a aha foe ae 42.1 | 48.4 | 54.5 | 57.6 | 60.0 | 39.3 | 45.1 | 50.8 | 55.6 | 58.0 
OO Sane cress eae 4379" | 50.6 | 56.5 || 59.2") GI76 |"4007 [47 19 62-7 ear. a oot. 
GO a eet. es eee 45.7 | 52.5 | 58.4 | 60.9 | 64.6 | 42.2 | 49.0 | 54.4 | 58.8 | 61.1 
Oe ae ce RE at a 48.0 | 54.1 | 60.5 | 63.4 | 66.3 | 44.3 | 51.2 | 55.9 | 60.5 | 62.8 
SO eeeue ne arte ae 50.9" 57.0 | 63.4 | 66.1 | 68-2 | 46.7 | 53.71 5723) (962-2) 6520 
OO ee atin ae ee 56.0 | 60.0) || 66.7 "692751 (22719505) 00201 62.00 64. O01 Ges 
UL Tiana: 2 ‘79.1 | 838.5 | 91.1 | 99.4 | 89.8 | 66.1 | 68.5 | 75.0 | 71.3 | 76.1 
No. of Cases . .| 426 290. | 284 175 56 423 391 346 308 293 
6 (85) She") (eas ee ee 

a) rors on bo res “I a “NI cS 

Hr H+ Hr + ny I+ H+ H+ HH H- 

Median. ...| & i 8 9 % b ~ 2 2 o2 
id es ies ee) Wes J) ead Pet Ge Mrsscet US) | bn 

Op Ores. 5.3 5.6 5.8 fayeall 4.9 | 4.4 5.4 4.8 4.4 4.4 
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WEIGHT: DIFFERENCES IN KILOGRAMS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Boys 


ee 


PERCENTILES 14 yrs 15 yrs. 16 yrs 17 yrs 18 yrs 
LO) slau ea. ay eee ile gh 6 3.6 2.5 3.0 
20) Sate. Seer PHI 2.8 3.3 Lay 2.4 
30) 5. (Sh eke) oe 2.1 2.5 3.6 1.3 ae 
AC) aris cla as 2.8 3.3 oad 2.0 2.0 
D0 5073! ae 3.2 3.5 3.8 Zell 22, 
GO eee 3.5 3.5 4.0 Papa 3.5 
TOR See eee 3.7 2.9 4.6 2.9 3.5 
URS eer ae Mee eee 4.2 3.3 6.1 3.9 3.2 
OO ian ae eae eee 6.0 5.9 4.7 4.4 4.9 
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TABLE 172 
WEIGHT IN KILOGRAMS 
Girls 
M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

1, AOC Oe eee a 2607 \h307.0 Al.2 | 40.3 | 29.5 | 34.9 | 36.4 | 38.0 | 42.0 
OMe ee cr oP 37.3 | 40.4 46.3 | 44.4 | 36.1 | 40.6 | 43.3 | 45.7 | 46.0 
DORs BA ARE Ge 40.1 | 48.3 | 46.5 | 48.1-| 46.9 | 39.1 | 43.6 | 46.1 | 47.9 | 47.8 
SHOR 3. Ode. tdi an aes 42.4 | 45.4 | 48.4 | 49.5 | 49.5 | 41.3 | 46.0 | 47.9 | 50.1 | 49.7 
A (ae Atta ct 44.2 | 46.8 Paolroa|olelema on lelet (25) e490 Gr lent eo) |oleG 
COMME aks. 45.9 | 48.4 1.9 | 52.8 | 52.6 | 44.9 | 49.1 | 51.4 | 58.5 | 53.4 
GO Maier! car Ps A725 00-3 | 08-0. \o4. lel o422 "4657 1950.8) | 53.25) 55-47 1° 5520 
Ore ead patted 49.0 | 52.0 | 55.8 | 56.1 | 56.2 | 48.7 | 52.9 | 55.0 | 57.5 | 56.5 
SOimee es cece ee DIS WOar9) |OS.2 [859-0 157.7 | SIL | 55.1 | 56.7 | 59.7 | 58.6 
OOM cea 55.5 | 58.3 | 62.5 | 63.9°| 66.0 | 54.1 | 57.4 | 61.3 | 62.6 | 61.8 
105 0 Pree oe 84.6 | 88.7 | 89.1 | 88.9 | 94.0 | 86.3 | 95.0 | 98.0 | 83.1 }111.3 
No. of Cases . .} 3382 252 160 53 330 | 285 | 291 239 175 
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HH > HH H- H- H- H- H- H- 
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WEIGHT: DIFFERENCES IN KILOGRAMS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


PERCENTILES 


Girls 
__ 3 ie ee 
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102 — 2 — .2 6 —1.6 
2 — 3 4 ay) — 9 
eat — 6 oO — .6 — 2 
eit 1.3 6 — .6 — .5 
1.0 — 7 .O — 7 — 8 
8 — .5 4 —1.3 — 8 
13 -— 9 — 8 —1.4 — 3 
2 —1.2 15, — 7 — 9 
1.4 9 tee 1.3 4.2 


204 AN EXPERIMENTAL STUDY OF CHILDREN 
the case of height, the contrast in weight is greater in the upper than in 
the lower ranges of the scale. In other words, there is more difference 
between heavy school boys and heavy working boys than between light 
ones. A comparison based on the lowest 10 per cent of the two groups 
would show far less difference than one based on the highest 10 per cent. 
In the case of the girls, the percentiles for weight (Table 172) and the 
table of differences (Table 173) follow much the same course as those for 
height, and differ from those of the boys. There is little difference in weight 
between school girls and working girls. This slight difference is in favor of 
the school girls at fourteen, but the working girls gain more rapidly than the 
school girls and by eighteen are a little heavier. What little advantage 
the school girls have at fourteen could be explained by their few months 
advantage in age. It is fair to say, therefore, that there is no difference in 
weight between school girls and working girls at fourteen years, but that the 
working girls gain weight faster than the school girls, particularly between 
sixteen and seventeen years, and are slightly heavier at eighteen. The 
upper and lower ranges of the table of differences show no such contrast 
as in the case of the boys. In other words, there is as little difference 
between light school girls and light working girls as between heavy ones. 


ViTaL CAPACITY 


The ten-percentile scales for vital capacity in boys (wet spirometer test) 
are presented in Table 174, and the differences between the two scales in 
Table 175. In this case also, the school boys are very superior to the 
working boys. At fourteen about half of the difference can be attributed 
to the fact that the school boys are two months older. The difference 
between the two groups is progressively greater up to sixteen years, but is 
less at seventeen years. In this instance, as in height and weight, the work- 
ing boys maintained their period of rapid growth a year longer than the 
school boys, and gained rapidly on them between sixteen and seventeen 
years. Between seventeen and eighteen, the school boys increased their 
vital capacity, like their weight, faster than the working boys. The differ- 
ence between the two groups is much greater at eighteen years than at 
fourteen—in the case of the median, over three times as great. Neither in 
height nor in weight was the difference greater at eighteen than at fourteen. 

As in the case of height and weight, the differences in the upper range of 
the scale are much greater than those in the lower range. In other words, the 
best of the school boys have a greater advantage in lung capacity over the 
best of the working boys than the poorest school boys have over the poorest 
working boys. 

Whatever the factors controlling increase in vital capacity, they work 
more advantageously in the development of boys in school than in that 
of boys in industry. One would expect vital capacity, if it were a mere 
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TABLE 174 
VITAL CAPACITY IN CUBIC CENTIMETERS 


Boys 
: xX M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
\iegSt Oe ee ee 1350 | 1400 | 1800 | 1601 | 2650 | 1100 | 1325 | 1500 | 1600 | 2125 
OY 3 opel, olan oie 1928 | 2152 | 2542 | 2780 | 3047 | 1804 | 1824 | 2298 | 2680 | 2879 
DOMME ee es te 2090 | 2342 | 2818 | 3062 | 3320 | 1984 | 2151 | 2518 | 2888 | 3052 
OMe ear eure S 2268 | 2556 | 2008 | 3249 | 3631 | 2106 | 2313 | 2674 | 3057 | 3180 
PU on ae Wale are Bee 2313 | 2718 | 3180 | 3440 | 3766 | 2206 | 2439 | 2799 | 3241 | 3364 
(SO hap caren Ween 2423 | 2871 | 3313 | 3629 | 3913 | 2305 | 2600 | 2942 | 3389 | 3526 
GOwneeer Se h. 2554 | 3032 | 3447 | 3749 | 4111 | 2404 | 2746 | 3112 | 3543 | 3689 
Us ciith St teal tae 2701 | 3187 | 3595 | 39387 | 4283 | 2539 | 2882 | 3274 | 3694 | 3887 
SOMME fs crn ei 8 3035 | 3372 | 3798 | 4271 | 4480 | 2715 | 3022 | 3429 | 3866 | 4096 
OOM ee. oc: 3384 | 3679 | 4120 | 4487 | 4730 | 29385 | 3260 | 3739 | 4112 | 43843 
Umi ees 4700 | 4900 | 5150 | 5500 | 5500 | 8600 | 4400 | 4600 | 4600 | 5400 
No. of Cases . .| 419 285 | 267 84 47 407 | 386 | 3832 | 293 | 2638 

bo au [a iw) ee j=) j=) — oo bo 

oC) i oo oO oo or S bo Re) fon) 

H- I+ H+ H+ Ae H- as A ae A 

to iw) 1) for) oe 

. ~I lo) or or (er) (oC) on) S i 

IMM@ebeKe 5 5 5 + s ei i J iS is a J = HW 
Oem yon 345 366 367 | 474 | 466 | 291 360 | 3878 | 404 | 4388 

TABLE 175 


VITAL CAPACITY: DIFFERENCES IN CUBIC CENTIMETERS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
TUS od cece Mec 124 328 243 100 168 
DAU) eh ne he eee 106 191 300 174 268 
310) ae cele an 3 162 243 334 192 451 
AQ Mpe is ioe se 107 279 381 199 402 
iON S- Shou son cee 118 271 371 240 387 
GO Se ee ere hte orn 150 286 335 206 421 
HOM bea as Se 262 305 321 243 396 
SOME ewe a ee 320 350 369 405 33 4 
OO rs eee) te, 449 419 381 370 387 
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TABLE 176 
VITAL CAPACITY IN CUBIC CENTIMETERS 
Girls 
xX M 
PERCENTILES nk ae eae ha Ee aes 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LSU ee Ae 1150 | 1350 | 1300 | 1800 | 1305 | 900 | 1000 | 1200 | 1225 | 1225 
LO Sees eee 1762 | 1909 | 2008 | 2084 | 1820 | 1493 | 1803 | 1866 | 19380 | 1942 
DOPAS. | Jae oe 1884 | 2053 | 2144 | 2242 | 2217 | 1743 | 1914 | 2037 | 2058 | 2097 
3083 t2. ee . .| 1978 | 2144 | 2277 | 2334 | 2340 | 1894 | 2017 | 2137 | 2228 | 2211 
AD De. Sh ees. oe 2068 | 22389 | 2406 | 2434 | 2463 | 1983 | 2097 | 2234 | 2337 | 2338 
DOS I pete Coe 2156 | 2342 | 2496 | 2550 | 2586 | 2074 | 2176 | 2323 | 2489 | 2444 
GO Ries tee eee 2248 | 2448 | 2587 | 2673 | 2752 | 2171 | 2287 | 2414 | 2529 | 2536 
fe Mere te as net a 2342 | 2560 | 2687 | 2803 | 2889 | 2273 | 2415 | 2525 | 2680 | 2635 
SOO Fae: Ee 2460 | 2679 | 2790 | 2957 | 3020 | 2393 | 2561 | 2663 | 2853 | 2749 
QO RD. Rade eee 2627 | 2806 | 3023 | 3168 | 3340 | 2586 | 2734 | 2888 | 2992 | 2903 
URS Saar ee 3400 | 3600 | 3800 | 3900 | 3700 | 3125 | 3200 | 3600 | 3900 | 3900 
No. of Cases . .| 322 246 190 116 43 320 277 276 218 148 
bo i) bo iw) bo ww) to bo | bo bo 
= ~ or Or Oo (Jt) pee 
406 1S 4 Se ea 
HH H- H- H+ I+ H+ H+ + Ht H+ 
Median <1 sped cde sh MT tS Te Seok Ge ee ee ete 
i Cee Fin PN Fi ane Ig Hs Ha By PA lig Me Bae te 
Gy ee ae ee 235 | 261 264 296 | 338 257 254 289 269 
TABLE 177 


VITAL CAPACITY: DIFFERENCES IN CUBIC CENTIMETERS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
LO. Sas. eee 269 106 142 154 —122 
20. gene, . Reem 141 139 107 184 120 
30\5. n° ie ee S4 127 140 106 129 
40. cata. 85 142 172 97 125 
O0: ite <n 82 166 173 111 142 
GOS hes Sees 77 161 173 144 216 
10! = a erie 69 145 162 173 254. 
Ug ere oc cea 67 118 187 104 277 
D0, ast ee oe 41 72 185 176 4387 
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measure of lung capacity, to follow the same course of growth as hei ght and 
weight. Since in this case it does not, we must conclude that some factor 
is involved which is not concerned with height and weight. We believe it 
to be the element of skill in performing the test. Both the superior in- 
telligence of school boys and their practice with the wet spirometer in the 
gymnasium of the high school would tend to give them an advantage, in 
so far as the result depends upon skill in blowing up the spirometer. 

The girls, in the results of tests of vital capacity, present a picture more 
comparable with that of the boys than in the case of height or weight. 
The ten-percentile scales for school and working girls are presented in 
Table 176, and the differences in Table 177. The school girls show a 
uniform superiority to the working girls, which is much greater at eighteen 
than it was at fourteen. The difference between school and working girls 
is progressively greater up to sixteen years, is less at seventeen years, and 
greater again at eighteen. The fact that the working girls gain faster in 
vital capacity between sixteen and seventeen than the school girls cor- 
responds with the course of events among boys. 

The gain in the upper half of the scale is far more conspicuous than that 
in the lower half, as in the case of the boys. None of the superiority of the 
school girls in vital capacity can be attributed to size. They were no 
taller, and a trifle lighter in weight, than the working girls. This is par- 
ticularly true at eighteen and in the upper half of the scale, where the 
difference in vital capacity is greatest. We can only conclude that the 
superior skill of the school girls in using the spirometer is primarily respon- 
sible for their superior record, and for the fact that the difference is even 
greater at eighteen than at fourteen years. 


STRENGTH OF THE HAND 


The ten-percentile scales for strength of the hand, in kilograms, right 
and left hands, for school and working boys, are presented in Table 178, 
and the differences between the two scales in Table 179. Here again the 
school boys are very superior to the working boys at every age. The 
difference in the case of the right hand is almost twice as great as in that of 
the left. Among school boys there is a large and consistent superiority of 
the right hand, whereas among working boys there are more left-handed 
individuals and those who tend to be ambidextrous. This group differ- 
ence in the relation of the two hands is evident at fourteen years, and is 
still more marked at eighteen years. The extent to which the greater 
degree of right-hand superiority of school boys may be due to the presence 
of more right-handed individuals is shown in Table 180 for each year. The 
table shows about 10 per cent more left-handedness among working than 
among school boys. Part of the greater right-hand superiority of the school 
group must be explained in this way—further analysis would be required 
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to show just how much of it. The table further shows that the propor- 
tion of left-handedness tends to decrease from fourteen to eighteen in 
both groups. There is a tendency for right-handedness in strength to develop 
from fourteen to eighteen years. Since the greater right-hand superiority 
of the school group is even more evident at eighteen than it was at fourteen, 
the tables make it probable that part of the right-hand superiority of 
school boys is due to the fact that individual school boys show greater 
superiority of the right hand over the left than individual working boys, 
and not merely to the presence of more right-handed individuals among 
school boys. 

The superiority of the school boys is progressively greater up to sixteen 
years. At seventeen it is less. In other words, between sixteen and seven- 
teen the working boys have gained on the school boys in strength of hand 
just as they did in height, weight, and vital capacity. Between seventeen 
and eighteen the school boys increase their lead a little. At eighteen we 


TABLE 178 
STRENGTH OF THE HAND IN KILOGRAMS 


Boys 
Ricgut Hanp 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Na ss Sab is 12:.0> | 1730: 22:6 | 2750 4020) eS OS Os e225 One 2oe0 
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we 2 ty eeeagee 23.4 | 28.1 | 34.2 | 40.6 | 44.5 | 20.6 | 24.6 | 29.1 | 35.1 | 40.5 
SO era re Seat 24.8 | 29.8 | 36.9 | 42.6 | 45.8 | 22.2 | 26.2 | 31.1 | 39.4 | 42.4 
4O gia «tag hee i 26:3 | 32.15) 38.8 || 44.8 |) 47a) 2807s 276s 33.00) 41S ae: 
50 We = ae ee Wats) 4.0 | 4068 (P46 ef 1 o0ko |) 2420 | 2800 ote Om Omen 
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Se 8) ee 

“I fon or) ~ oo ¢ ‘ ‘ ‘ 
+ H+ H H- H- re re ie re + 
Median... . R 5 $3 8 a iS 2 eS 5 8 
; &S 
ey a ee 0 a 0 rd < a vu 
tie ees 4.1 6.6 Dis at 4.9 3.4 4.4 faygill 5.4 4.2 


COMPARISON OF WORKING AND SCHOOL CHILDREN 209 


find their superiority to the working boys greater than it was at fourteen. 
In other words, in the case of strength also—as in that of height, weight, 
and vital capacity—the school boys reach the limit of their period of most 
rapid yearly gain at sixteen years, while the working boys reach it at 
seventeen years. 

Strength of the hand is a power which one would theoretically expect 
to increase faster among working boys than among school boys. Many of 
the working boys were employed in occupations in which a demand was 
made upon physical strength. This expectation is not only not fulfilled 
but is contradicted by the results. 

Since the school boys are taller and heavier than the working boys, part 
of their superiority in strength is doubtless due to mere size. However, 
since the X-M difference in size is less at eighteen than at fourteen and the 
difference in strength greater, we must conclude that the final superiority 
of the school boys is not due to size alone, but to superior muscular power 
and control. 

The ten-percentile scales for strength of the hand in girls are presented 
in Table 181, and the differences between the scales for school and working 


TABLE 178—Continued 


Lert Hanp 


x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1b}, 1 ee eee Oe onelG. 2a e20.6) e224 ON ate On 2 On e14: OF 15.0) | 2350 25.0. 
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Sere set cosy 31.4 | 39.6 | 45.3 | 49.3 | 52.5 | 28.7 | 34.8 | 39.0 | 46.3 | 48.2 
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girls in Table 182. Although the amount of difference between the two 
groups is again less for girls than for boys, the type of difference is very 
similar. School girls are superior to working girls at every age. The 
difference between school and working groups is greater for the right hand 
than for the left. The number of individuals in each group of girls showing 
superiority with the left hand, and the percentage of the entire group 
which that number represents, is shown in Table 183. In this respect, also, 
the two groups of girls show a similar contrast to the two groups of boys. 
Each year shows a larger percentage of working than of school girls who 
display left-hand superiority. Moreover, the proportion of left-handed 
individuals in both groups tends to decrease from fourteen to eighteen 
years. 

The difference between the two groups is less at seventeen than for 
the previous ages, and is greater again at eighteen. The superiority 


TABLE 179 


STRENGTH OF THE HAND: DIFFERENCES IN KILOGRAMS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Boys 
Ricgutr Hanp Lrerr Hanp 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10%, ae 2.5 2.7 | 4.4 6.0 5.2 1.0 2.9 | 4.7 San 2.9 
20 mare toe oe |) 258° | S350) [rosk *| On" | 420" |S 2200 tee ance Ome mee 
31 UE ae Pek act ae 2208 | SOLO) MOSSe eel Lav Sra 4s) 2 5 woe: 
40) Re eee ae 2:6 | 435" | 5387 13.5" Sel LOM IP etc On eed olen 3.0 
oO UN 4 soe CS 278) |=Oc¢@ | horde loser e426 Lat S20 teak 2.4 
60 Sea 2 3o2™ (20 OOD e429 | ons 1 <9” | #8. 125700) 3.0 s.6 
VOSe. Lee. Oud 7.9 6.5 | 4.5 5.1 2.4 4.7 5.6 3.0 4.3 
30) 2a. seer, a 4.4 TaD 6.0 | 4.4 4.8 PATE 4.8 6.3 3.0 4.3 
OOS CBee a 5.4 6.4 6.3 yl 5.1 4.6 5.2 5.5 220 3.8 

TABLE 180 
LEFT-HANDEDNESS IN STRENGTH 
Boys 
x M 
Aan 
No. Per Cent No. Per Cent 

I4 eo eee eae 85 22 133 32 
is Sree Rae yee 37 13 7 23 
LG oon hee Pen 50 18 77 23 
IL Gielen 9 Ah se 24 14 58 21 
1 oy Se TORN cm CUES = 6 10 48 18 
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of the school group is somewhat greater at eighteen than it was at four- 
teen. In this case, none of the superiority of the school group can be 
attributed to size. Superior muscular power and control must account 
for all of it. 

STEADINESS OF THE Hanp 


The ten-percentile norms for steadiness of boys, right and left hand, for 
the school (X) and working (M) series are given in Table 184. The differ- 
ences between the school and the working boys are presented in Table 185. 
The table of differences shows at a glance one striking contrast to the other 
physical measures—a superiority of the working group in the last two years. 
It also shows several points of likeness to the course of events in the other 
physical tests. At fourteen the school boys are superior, and they are even 
more superior at fifteen. At sixteen their superiority is less, though still 
present. Atseventeen, the working group has gained so much more that they 


TABLE 181 


STRENGTH OF THE HAND IN KILOGRAMS 
Girls 
Riegut Hanp 


x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 

lin, 1s ee ere aes TOM ISS ON Mie OR E222 OR E2250) 9°0)) 18.0) |) 16.0) | 19-0) | 20:0 
Uo! a eee ORAS P22 you lect On |e2on de |e2oslelel Onan e20no8| cal al |) 24 201240 
20 + eee ile 2p Sal e2OeOn Pico) | 2G. One lO alan e220001 322.9" | 26.27) 25.7, 
Gil) | Ue eenaieees DIR MIDOLO ea e4e | seoeOE2os2ae20 con 2oe/e| 246 | 27 201 27.0 
A (Dewan es Pro Oe i, Ss DAO! 272 | 282611 2978) | 30639} 2176 | 248") 25.8 || 28.7 | 27.8 
Oat oh %, 25-1 | 28.3 | 29.5 || 8029) | 31.6 | 22.77) 25.9°) 27.0 | 29.4 | 28.8 
COREE Wie. a Dow e2oron OURO Uloee Lalucoe On| rote (ala 10h 28.0) 3022 2908 
OU see Ake & Pe PP OMmOFAa oleae noor4alectaGn eZ Onl aenlele2o al al ola) ol 0 
XU, A Revie Looe 9879 193128 932-4) .38573:| 85.9. | 27:45) 29.4. || 30.4 | 32.2 | 32.2 
GORE ao Be bE. 80.4 | 33.9 | 35.0 | 37.9 | 38.1 | 29.6 | 31.0 | 32.3 | 34.4 | 34.6 
Wey fot. th 7 4h 85.0 | 41.5 | 40.6 | 46.0 | 43.0 | 37.0 | 35.0 | 40.0 | 44.0 | 41.0 
No. of Cases . .| 326 | 245 | 218 150 69 330) W210 275 216 137 
an oo on Re} fos) “I Te) oO iS oo 

Bo He lash ree i Eee ecHe® teres fb He 

Median. . . Se we N poe eS SP i RS lk 
Cece oy le ee | | 
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have become superior to the school group, and they maintain their superior- 
ity at eighteen. Interpreted in terms of yearly growth, this means that 
the school boys have completed their period of rapid yearly gain at sixteen, 
while the working boys continue it up to seventeen. The change from 
seventeen to eighteen is smaller, but is in favor of the working boys. There 
is a tendency in this test also for the differences at the upper end of the 
scale to be larger than those at the lower end. The differences between the 
best school boys and the best working boys are greater than those between 
the poorest school boys and the poorest working boys. This tendency is 
striking in years fourteen and fifteen where the school boys are superior, 
but is less evident when the shift of relationship comes about in the upper 
years. 

As in tests of strength and speed, the right-hand differences in steadiness 
are greater than the left-hand differences. In other words, right-handedness 
in steadiness also is more marked in the school than in the working group. 
There are more left-handed and approximately ambidextrous persons 
among working than among school boys. 


TABLE 181—Continwed 


Lerr Hanp 


x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
H Bid Dre aN Pu LON L200 aS cOn OPO erS20 8.0 | 11.0 | 14.0 | 15.5 | 15.0 
LOS SAP at ae oon 18.1 | 20.8 | 22.53)" 22:68) 2157 | 16:4 18S) 2052 4) 2302222 
ZA) SP ee 19.9) | 22.9 | 23.6 "2455 | 25.1 18.8" 920i iP eleS sete ze e2320 
OPO a, el ee Be 21,2 | 23.9] 24.8 | 26.0 | 26.7 | 20.24) 2129 |23. 07) 25.9) 1-25.29 
AQ See Fate a 22).5° | 25.0) 25.99) 2725 28.49) 21 33" | 923227 1924.0 122741) |) 2622 
Os ars sic ah ts 23.0 W264 | P2ESL | 28a QOn2 | 22e2 a8 2425 ea Oy sae et 
COs Ae eS 24.8 | 27.3 | 28.4 | 29.6 | 30.0 | 23.6 | 25.7 | 26.5 | 28.9 | 28.6 
yf iar a eee ee ke 26.0 | 28.4 | 29.8 | 30.4 | 31.0 | 25.0 | 26.9 | 27.8 | 30.9 | 29.8 
SOS eee 2713!) 29.6) 3L LU) Si 8) | 8223! e2brcn | h28.2) [ecOkGal aol eou|es lee 
OO eee. 28.9 | 31.7-| 32.4 | 33.8] 34.6 |, 29.1 | 29.6 | 31.5 | 33.5 | 33.9 
Od ich eels A 37.0 | 37.0 | 40.6 | 40.0 | 39.0 | 37.0 | 35.0 | 39.0 | 41.0 | 42.0 
No. of Cases . .| 328 245 217 150 69 329 210 279 PAWS 136 
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The number of individuals in each group showing superiority with the 
left hand is given in Table 186. In this case, as in strength, the working 
group contains a larger percentage of left-handed individuals than the 
school group. Left-handedness in steadiness is less common in both groups 
than left-handedness in strength. The change in proportion with age 
differs in the two groups. Left-handedness in steadiness is somewhat less 
frequent at eighteen than at fourteen among school boys and somewhat 
more frequent among working boys, though the change from year to year is 
not consistent. 

A comparison of right- and left-hand differences in steadiness in the two 
groups shows the right-hand superiority of school boys much greater than 
the left at fourteen and fifteen, and about the same at sixteen. At seventeen 
and eighteen the superiority lies with the working group with both hands. 


TABLE 182 


STRENGTH OF THE HAND: DIFFERENCES IN KILOGRAMS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Rigor Hanp Lurr Hanp 
PwRCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Os ees oe Ball 2.5 3.5 1.5 Brel NYA 2.0 Dell —.4]—.5 
0) ea ee 2.1 2.2 onl ital Prey | Ab Al 252 1.8 | —.2 1h 
ai 7 ere eee ine 2.2 2.8 ill 2.2 1 2.0 We Ai 1.5 
“Oy en ee eee 2.4 2.3 2.8 itil Oma el pasa 19 A DP 
NO): deere mace 2.4 2.4 2.5 1 Di Se tO Te6 1.9 120 1.8 
(lOc he ee 1.4 Pe 2.3 1.9 3.2 IL SPA 1G 2.9 aff 1.4 
Oe ee ee 1.6 2.3 Pe} 2.93 3.6 1.0 125) 2.0 | —.5 1.2 
SOc See AN ti) 2.4 2.0 Se Banh 1@ 1.4 1.5 3 ilo 
SO EO een. 8 2.9 Quant 3.0 3.5 |—.2 Pp tl 9 3 le 

TABLE 1838 
LEFT-HANDEDNESS IN STRENGTH 
Girls 
x M 
AGE 
No. Per Cent No. Per Cent 

Ae Sh cc 57 18 94 29 
Tha) eee cee coe ile 36 11 33 16 
(Ce eon ae 31 14 58 21 
17 —Sak 18 12 49 23 
Pm Ce 3 4 27 20 
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It is greater with the right hand than with the left at seventeen years, and 
about the same with the two hands at eighteen years. This shift in rela- 
tionship from an initial superiority of school boys to a final superiority of 
working boys renders complicated and uncertain a comparison of right- and 
left-hand differences from year to year. However, the difference in propor- 
tion of left-handed individuals in the two groups is so small that it has little 
bearing on the group differences. 

The ten-percentile tables for the steadiness of girls are presented in 
Table 187, and the differences between school (X) and working (M) girls 
are presented in Table 188. The course of events is, on the whole, similar 
to the boys. At the start school girls are superior. Their superiority is 
greater at fifteen than it was at fourteen. At sixteen the two groups are 
approximately the same, and at seventeen and eighteen the working girls 
are superior. In terms of yearly growth in steadiness, this means that the 
capacity of the school girls in steadiness reaches the completion of the 
period of rapid improvement at fifteen years and increases little if any 


TABLE 184 
STEADINESS OF THE HAND IN HOLES AND CONTACTS 
Boys 


Ricut Hanp 


x 
PeRCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

| ag Oe eee oe ey I- 4 II]-12 IIl- 6 III- 6 IIl- 6 
LOS ee eteeel icc ie ITI-10 IVy- 9 IV- 5 IV- 8 IV- 3 
20. Pe Sk, SOR ae IIl- 0 IV- 2 V- 9 V-10 V-10 
SO erRe wi 2): Bee IV-10 V-10 VI-12 V- 1 - 6 
AQ OES cone IvV- 8 V- 6 VI-10 VI-10 VI-10 
D0) Bose eects Iv- 1 VI-11 VI- 7 VI- 8 VI- 5 
60 Sa ke V-10 VI-8 VII-11 VI- 6 VII-11 
1 Olpirs. Pecnte ecena ae V- 7 VII-12 VII- 8 VII-10 VII- 8 
SOL ect ati VI-10 VII- 7 VIII-10 VII- 6 VII- 6 
OO RRR oe aa VII-11 VIII- 3 VIII- 2 VIII- 8 VITI-10 
Ue Sie eerie ae ee IX- 6 [X- 1 IX- 0 TX- 3 IX- 6 
No. of Cases . . . 425 289 278 174 dD 
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H+ H- 
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TABLE 184—Continued 


Rigut Hanp 


5 


SOC D),D_—0—_———<—$—$s—$ eee 


M 
PERCENTILES 
14 yrs 15 yrs. 16 yrs. 17 yrs. 18 yrs 
1 [jg bee aman ar cance I- 1 IT-10 II- 7 TOE TV- 9 
LO Fae Paso. os II- 0 ITI-10 IIT- 0 V-11 V- 8 
PAs se ote AOS Ce aaa III-10 T= -3 Iy- 8 V- 5 VI-10 
DOM MET. ss es III- 7 IV-11 IV- 0 VI- 9 VI- 6 
AO area fee ERK III- 0 IvV- 9 V- 9 VI- 6 VII-10 
DOMME Aes sve) oth) % IV-11 IV- 7 V- 0 VII-10 VII- 8 
GUM he's, es Tile IV- 9 IV- 2 VI- 9 VII- 8 VII- 2 
OMPRNE MC a ces Bh IV- 7 V-11 VI- 6 VII- 0 VIII- 9 
SOM ee es 2.) SS IV- 0 V- 7 VII- 7 VIII- 9 VITI- 7 
DOM ere oy eG V- 7 VI-10 VITIET VINE G. TX-10 
eS i. es VII- 7 VII- 6 TX- 7 IX- 5 IX- 0 
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2 5 : 5 ; 
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A), Se eee ee Tilers IV- 7 V-10 V-10 V-11 
DOMME C6 iow IV-11 IV- 1 V-7 V-7 V- 8 
(G10); 3) Soe eee ee eenen IV- 9 V- 9 VI-11 VI-11 V- 5 
(0 3. ee eee IV- 7 VI-12 VI-8 VI-8 VI-10 
Smee retmae ew bh. G V-12 VI-9 VII-12 VII-12 VI- 6 
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TABLE 184—Continued 


Lerr Hanp 
M 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs 18 yrs. 

Tig Be ee, ee I- 6 I- 7 II- 6 II- 6 III- 3 
LOGaeR ys El. ec II- 9 We. % III-11 IV-10 IV- 7 
204 ee Re II- 0 IIl-11 III- 0 IV- 6 V-10 
SOS ae ee i Seen III-11 IIl- 8 IV-10 V-10 \V- 7 
AQMATRUG® Shee rete III- 9 IIl- 3 IV- 8 V- 7 VI-10 
50 Pate Ee ee Ill- 7 IV-12 IV- 5 VI-11 VI- 8 
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TABLE 185 


STEADINESS OF THE HAND IN HOLES AND CONTACTS: DIFFERENCES 
IN CONTACTS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 


ee — —————— ————————————————— ———— — — — — —— O—E—eEEE 
Rieur Hanp | Lerr Hanp 


PERCENTILES 


16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


LO: teeta een 3 14 8 |} —10| —8 2 6 13 | —22 | — 3 
Perk), Soa 12 | — 5] —18 2 11 5 |—3]/-9 
Ss a) epee ae 14 | —21 | —13 3 11 6 |-9/|-7 
Se eee 12 | — 4] -—13 6 9 11 — 3] —14 
CPUs act: Maes 6 | —15 | —10 9 11 11 — 9] -13 
eo eee re ll | —11] — 9 li 14 12 | — 3} -19 
Aes nee rs ‘ 11 | —10 | —12 f 22 12 | — 3] -14 
Bahr BN AUES orm: 10 | —10 | —12 8 20 10 | — 3 | —11 
cab ote 9 | — 2) —13) 19 27. 15 | —10 | —13 
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TABLE 186 
LEFT-HAND SUPERIORITY IN STEADINESS 


Boys 
x M 
AGE 
No. Per Cent No. Per Cent 
lS els nn eee 48 11 48 12 
15).: Seen ee a 19 7 38 11 
Ks} ae Ba be eee oe 33 12 49 15 
ly? it? = Rees ae 20 12 Sil 11 
ES Se a eee 5 9 Al 15 
TABLE 187 


STEADINESS OF THE HAND IN HOLES AND CONTACTS 


Girls 
Rigut Hanp 


x 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

lip ea a fee I- 6 II-. 7 II- 6 I- 0 IIl- 8 
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SAU il eo cot RR oe IV-11 V-10 IV- 0 V-12 V- 9 
Sif). loe Tn een a IV- 8 V- 7 V-10 V- 8 V- 2 
A() eee. 7 Ls a IV- 0 VI-12 V- 6 V- 0 VI-10 
oO ey & hie ace eee V-10 VI- 8 VI-10 VI- 9 VI- 7 
GOP PS ee eee V- 7 VII-11 VI-7 VI- 6 VI- 3 
TAO et 2 ne: VI-11 VII- 7 VII-11 VII-11 VII- 8 
Se. ad Sel ey VI- 8 VIII- 9 VITI-12 VII- 4 VII- 7 
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No. of Cases 329 252 225 151 55 
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TABLE 187—Continued 
Ricut Hanp 


M 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
A Weed ta PN pee: IIJ-11 Ii- 8 III-12 II-10 III- 9 
TUBA Steere erties IIJ-11 Ty-12 IV- 8 IV- 5 V-11 
20) Dee ne ee: IIl- 6 ITV-10 V-12 V- 8 V- 0 
SOTA mses ae eer III- 0 Iv- 8 V-10 VI-10 VI- 8 
40 peo eee eee IV-11 IV- 4 V- 6 VI- 7 VI- 0 
EUW e orig ena we hoe IV- 8 V-12 VI-11 . VII-12 VII- 9 
COME ee eae mere: IV- 6 V- 9 VI- 7 VII- 9 VII- 5 
(AON Pee oh i V-12 V- 3 VII-11 VII- 6 VIII-10 
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x 
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LO aie ae eee II1-12 IIl- 7 III- 9 Ill- 9 III- 2 
20) Sore oo eee IIl- 9 IV-11 IV-11 TV-12 IV-11 
CIRC a ees a. it 3 Ty- 3 iV IV- 9 IV- 8 
AO! Riera Sy. oak ike te 8 IV-12 IV- 6 IV- 0 IV- 7 IV- 6 
DOME au <a Ae IV-10 V-10 V- 9 V-12 IV- 1 
CO> Set. eae IV- 7 V- 7 V- 6 V- 8 V- 9 
COME a eo eee! IV- 0 VI-11 VI- 9 V- 0 V- 5 
SOE co aoe V- 9 VI- 6 VII-12 VI- 6 VI- 4 
Ate oe Nias, Be bereel eh rm VI-12 VIII-12 VIII-11 VII- 8 VII- 8 
Cee ree ee ee ene TX-12 IX- 5 IX- 0 IX- 4 TX-10 
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3 5 4 < + 
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J S rd ae 4 
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TABLE 187—Continued 
Lerr Hanp 
M 
PERCENTILES 14 yrs 15 yrs. 17 yrs. 18 yrs. 
Lb at aes I- 7 I- 4 II-11 III-12 
jG) ser oy Ae i al Ra II- 6 III-11 IV-11 IV-10 
PAB) 9. malt leo Se III-12 III- 6 IV- 5 IV- 5 
SiON) eee ae III- 9 III- 0 V-11 V- 9 
= Ko nl nee ements III- 6 TV-10 V- 7 V- 6 
(510 casas? eh le ee Sa ITI- 1 IV- 8 VI-11 VI-10 
CO Me wer eee. Oak lt IV-11 IV- 6 VI- 8 VI- 6 
OM ame S 7 cis) Pola: IV- 9 V-12 VI- 6 VII- 8 
(NR Tt ak a IV- 6 V- 9 VII- 6 VITI-11 
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TABLE 188 


STEADINESS OF THE HAND IN HOLES AND CONTACTS: DIFFERENCES 
IN CONTACTS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Rieut Hanp Lerr Hanp 
PERCENTILES 

14 yrs. | 15 yrs, | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 18 yrs 
LOM eb ee itees, 3 —1 —4)|)—-—6 i 4 8 —1ll1|}— 5 
AY) tect ap ae eae 13 —1|-—4]-9 3 8 0 —7|-—6 
OMe me semen. 14 0} —-ll|—7 6 5 2 —1l1 | -—12 
A) aes 28 lke 18 0 | — 6] —10 i 4 6 —13 | —13 
HDs aoe ee a eee 17 1 —10} —11 4 1 2 —14 | -17 
GOR a or ea 24. 0 | —10] —11 4 12 1 —13 | —16 
(OA Maa ets a 22 0; -— 5] -—Il1 9 14. 1 — 7 | —23 
SOM ety so aeeas 27 8 | — 8 | —138 10 16 8 —13 | —19 
OO tee Ae cm vege es 27 9/—9]-lk Uf 25 11 —15 | —15 
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TABLE 189 
LEFT-HAND SUPERIORITY IN STEADINESS 


Girls 
B.¢ M 
AGE 
No. Per Cent No. Per Cent 
Ae ieee ee 36 11 31 10 
US. Sa Gal mare, Secor PAL 9 30 11 
GMP ee Sua 29 13 23 9 
Whe rae eet ees mae 9 6 35 17 
LS OPN ee een re 2 4 20 14 


TABLE 190 


RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF TAPS 
30-SECOND PERIOD 


Boys 
Ricut Hanp 


x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14-yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

(Cope e era tee 121 141 122 110 161 121 118 mo 144 141 
Oe einen, sakes 160 | 165 169 167 175 144 151 159 162 165 
DO een sete 166 171 177 176 182 152 161 166 170 173 
SORE tc ok he 172 178 183 183 189 159 167 172 176 179 
AQPS AM oie 177 184 187 190 193 164 172 178 181 184 
OO Pee neve fae 182 190 | 192 196 198 170 i Wi 181 186 189 
CO achat Ree cee 187 195 199 202 | 203 175 182 183 191 194 
70 193 | 200 | 205 207 | 210 179 186 194 196 199 
SO) Pega mean secre 200 | 209 | 212 214 | 216 185 192 | 200 | 203 207 
QO ear mone 4 Al 220 | 227 230 | 227 192 204 PAT 218 219 
Uel 246 | 268 | 270 296 || 270 | 226 | 3800 | 275 || 266 |) 298 
No. of Cases . .| 246 | 293 | 272 172 56 373 | 384 | 343 | 300 | 287 
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beyond that point, while the working girls keep on gaining in steadiness at 
a rapid rate up to seventeen years, and more slowly to eighteen. In this case 
also there is a clear tendency for the differences at the upper end of the 
scale to be greater than those at the lower end. In other words, the differ- 
ence between very steady school girls and very steady working girls is 
greater than the differences between the unsteady members of the two 
groups. This tendency is evident both during the years when the school 
girls are clearly superior (fourteen and fifteen) and during the years when 
the working girls are superior (seventeen and eighteen). The same type of 
contrast between right- and left-hand differences is evident. The right-hand 
differences are larger as long as the school girls are superior, while the left- 
hand differences become larger when the working girls are superior. 

Once more, then, the greater degree of right-handedness among school 
girls is evident. It is accounted for in part by the presence of more left- 
handed and approximately ambidextrous persons in the working than in 
the school group. The number of girls showing superiority in steadiness 
with the left hand is shown in Table 189. As in the case of the boys, a larger 
proportion of working than of school girls show a left-hand superiority. 


TABLED 190—Continued 


Lerr EHanp 


M 
PERCENTILES — sn — 
18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1B ALE 5 111 99 110 101 103 101 
tom 144. 117 124 131 131 135 
20% 150 125 132 138 141 143 
30. do 131 138 1438 146 149 
40 . 160 136 143 148 151 153 
50-. 165 140 147 152 156 158 
60 . 170 145 152 157 162 163 
70 . iLP(ef 151 156 163 167 168 
80 . 185 157 162 170 175 176 
90. . 194. 165 168 180 187 187 
Usa: 220 206 212 220 227 220 
No. of Cases . 56 368 382 | 340 300 | 286 
i. ae ar ie a eer ee ineeG i 
2 a 5 5 nS 3 va 
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It is also truc—as in the case of the boys—that while left-handedness in 
steadiness increases from fourteen to eighteen in the working group, it de- 
creases in the school group. Since at fourteen and fifteen the proportion of 
left-handed girls is about the same in the two groups, but the right-hand 
superiority of school girls is much greater than their left-hand superiority, 
the results suggest that most of the group differences are due not to differ- 
ences in the number of right- and left-handed individuals in the groups, but 
to the differences in the relative steadiness of the two hands among school 
and working children. 


Rapipiry oF MovEMENT OF THE HAND 


TAPPING TEST 


Rapidity of motion was tested for both hands, and the results have been 
summed up in ten-percentile scales for boys and girls and for the right and 


TABLE 191 


RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF TAPS 
60-SECOND PERIOD 
Boys 
Rigut Hanp 


° xX M 
PERCENTILES 

14 yrs..| 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs..| 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Pla ees ee 221 261 270 210 281 219 204 201 279 fal 
LO. ee ee 301 311 319 320 | 333 273 287 302 309 316 
PD hia Wein, Pa 312 | 3238 | 339 339 348 | 920 | 303 315 323 329 
SO eset as 323 | 337 349 350 363 303 314 327 333 33) 
AQES Pete ain 332 347 357 361 368 312 324 337 344 349 
OOM 5 aac ere cet 341 357 368 374 3o¢o |) o2l 334 | 347 354 357 
GOs. cee ssa 351 367 380~-). 386 | 392 | 330 344 357 363 369 
Ole ce cee cede 361 377 | 391 398 | 406 | 339 353 367 374 378 
SO Peer ese ae 376 | 391 405 | 415 | 422 350 | 364 378 388 391 
OO Re ea teephc, Boer 394 414 | 427 | 446 | 452 | 364 379 399 411 414 
(GES 3 ee ae 526 | 523 516 | 552 542 | 443 571 521 488 575 
No. of Cases . .| 426 293 270 172 56 370 | 384 342 302 287 
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left hand separately. The number of taps in the first 30 seconds and 
the number in 60 seconds have both been summed up with the idea of 
getting an indication of differences in rate of fatigue if such exist. The 
percentile scales for boys, school and working groups, are given in Tables 
190 and 191. The differences between the scales of working and school 
groups are given in Tables 192 and 193. It is evident at a glance that 
school boys are superior to working boys in rapidity of motion at every 
age from fourteen to eighteen, and with both right and left hands. The 
difference is three to four times the amount of yearly gain in rapidity and 
therefore cannot be accounted for by the three months’ advantage in age of 
the working group. There are several tendencies evident in these tables 
which are characteristic of previous scales of physical ability. The superior- 
ity of the school group is greater in magnitude at fourteen, fifteen, and 
sixteen years than at seventeen and eighteen. There is a decided drop in the 
lead of the school group, which must mean that in the year from sixteen to 
seventeen working boys make a larger gain in rapidity than school boys— 
just as they did in vital capacity, strength, and steadiness. At eighteen the 
school boys maintain the superiority which remained to them. In this 


TABLE 191—Continwed 
Lerr Hanp 


xe M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Lelia Sees. 148 217 PAV 191 241 179 203 201 193 221 
Ohg ees & 5. sok ests 234 248 258 260 265 223 228 246 253 260 
Rh soe aoe 249 263 | 274 | 277 | 284 280 | 248 | 260 | 267 | 275 
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Uy Me en alle CAD? I ee 491 478 | 410 | 391 402 | 404 | 4389 | 423 
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TABLE 192 


RAPIDITY OF MOVEMENT OF THE HAND: DIFFERENCES IN NUMBER OF 
TAPS IN 30 SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 


Ricut Hanp Lert Hanp 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


LO aes ee es 16 14 10 5 10 8 8 4 1 9 
20.55 ee tee we 14 10 11 6 ) 8 8 6 4 7 
SO Nea i Pes. Boe 13 11 ith di 10 9 i 7 if 6 
AQ mene On es oes 13 12 9 9 9 9 7 8 6 ‘f 
BO ere tan 12 13 11 10 9 9 8 9 7 a 
60 era k tee ee: 12 13 16 11 9 9 8. 9 7 7 
Ue eee Rene 14 14 11 11 11 8 10 8 7 9 
SO etree ake weer ee 15 17 12 11 9 9 11 10 5 4 
QO Ree TIE 19 16 16 12 8 13 16 15 7 7 
TABLE 193 


RAPIDITY OF MOVEMENT OF THE HAND: DIFFERENCES IN NUMBER 
OF TAPS IN 60 SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
Ricur Hanp Lerr Hanp 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs..| 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LO pete: een Ee 28 24 a 11 17 11 20 12 tf 5 
20 cept otha ase 22 20 24 16 19 14 15 14 10 9 
SOD GL cmcakst aoa 20 23 22 gy 24 16 13 17 13 9 
BO A! Mic, aN 20 23 20 17 19 15 15 19 16 12 
UE sao UP Oy Emap 20 23 21 20 18 14 17 18 18 15 
CO acme ee eee hore. 21 23 23 23 23 13 18 19 17 14 
(AU etcre eo eee % 22 24 24 24 28 iU 20 19 14 13 
SO asa ean 26 27 27 Pil 3! 16 22 40 14 23 
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TABLE 194 
LEFT-HANDEDNESS IN RAPIDITY 
Boys 
x M 
AGE 
No Per Cent No Per Cent 

as 2 ae 21 5 29 8 
LIN, i. nL 11 4 21 5 
LOE fae ee 19 tf 23 fl 
A es. 6 ee eee 16 9 22 7 
LUST Aa oe ae 3 5 14 5 


TABLE 195 


RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF TAPS 


30-SECOND PERIOD 
Girls 


Rieut Hanp 


x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

ibn bos eee | leg 139 140 145 109 96 105 127 126 120 
1 OME oes Maks 2.0 156 162 162 164 171 147 152 160 162 161 
P46) <s re ay Om 164 168 170 173 178 154 159 165 167 168 
SLO)" ae Tes Be ih vel 173 174 179 182 160 164 169 17Al 173 
0 Ree e oR ., & 174 Le 179 183 185 164 168 173 175 LWAPE 
OONa hate: Fe 178 182 183 188 188 167 172 177 179 180 
GOW se Bers. be 183 186 188 192 191 171 175 180 184 184 
OM Saat. 188 191 193 197 198 176 179 187 188 188 
SOME a. tie a: & 195 198 | 200 | 202 | 207 180 185 193 194 193 
OOM oho t.e./F203 208 208 209 219 188 195 200 204 202 
UM ae, oe 221 246 298 259 260 225 234. 244 252 240 
INO MOH Cases same olO Ne 2oOM e235 aie Los 69 PANSY || PAS | DAO) eRe ate! 
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instance also the degree of superiority of the school boys is greater in the 
upper than in the lower half of the scale. In other words, the best of the 
school boys show greater superiority over the best of the working boys than 
the poorest of the school boys do over the poorest of the working boys. 
There is also—as in the case of strength—a much greater superiority of 
school boys with the right hand than with the left. Table 194 shows the 
number of individuals in each group who show superior rapidity with the 
left hand. The proportion is much smaller in both groups than it was either 
in strength or in steadiness. The range is less than 10 per cent for both 
groups and all five years in left-hand superiority in speed, whereas it was 
from 7 to 15 per cent in steadiness and from 18 to 32 per cent in strength. 
In the case of speed, the proportion of working and of school boys who dis- 
play left-hand superiority is nearly the same—only slightly greater for the 
working group. Accordingly, the fact that school boys show much more 
superiority over working boys with the right hand than with the left must 
be due to the fact that school boys as a group display more superiority of 
the right hand over the left than working boys. In other words, school 


TABLE 195—Continued 


Lert Hanp 


x M 
PRPRCENTILYS = 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14°-yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
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boys are more right-handed in speed than working boys, though they in- 
clude no greater proportion of right-handed individuals. 

In comparing the 30- and 60-second differences, there is evidence 
that at fourteen and fifteen the school boys, while they tap more rapidly 
than the working boys, do not keep up the pace in the second half minute 
as well as the working group. If the advantage in rate were evenly distrib- 
uted between the first and the second half minute, then the 60-second 
difference between school and working boys should be twice the 30- 
second difference. As a matter of fact, it is less than twice at fourteen and 
fifteen and is. twice or more at sixteen, seventeen, and eighteen. The ratio 
tends to be considerably more than twice in the upper ranges of the scale. 
In other words, there are indications of more fatigue among school than 
among working boys at fourteen and fifteen years, but less fatigue at six- 
teen, seventeen, and eighteen years. 


TABLE 196 
RAPIDITY OF MOVEMENT OF THE HAND IN NUMBER OF TAPS 
60-SECOND PERIOD 
Girls 


Ricut Hanp 


x M 


PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
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TABLE 196—Continued 


Lerr Hanp 


x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Lee ee 184 | 235 | 210 | 209 157 167 175 | 201 196 | 221 
ol Oita ares eyes 233 | 244 | 248 258.) 250) | 222) |, 231 241 247 253 
2 See 248 | 258 | 263 270 | 276 | 238 | 246 | 252 | 263 265 
5) Or, aa ae a DS. || OX ul) Pelae || PRO |) Bee |) 2A 2507 | Zoom ezce 276 
AQ Pee). Te ee 207 2tT | 286 Ne 289 5295 0255 ae Goma omieecr 285 
‘NOR anes Mp etas? 275. | 286. | 294 | 297 | 303 | 263 | 272 | 282 288 292 
GO) ens Wah conc: Soe 283 | 294 | 303 | 306 | 310 | 273 280 | 289 295 300 
CA Os arc a 292 | 303 |) 311 315. | 318 | 28% 290 | 297 | 304.) 308 
SQerkt ee Ba ere 302 | 314 | 320 326 | 329 | 294 | 300 | 307 | 316 317 
90 Bar) ee ee uly |) evas) || eksy/ 344 | 339 | 311 315 | 321 334 | 337 
| Oe BSP ates crea 361 372 | 467 | 420 | 410 372 372 | 407 | 411 390 
No. of Cases . .| 328 | 249 | 234 158 69 297 | 280 | 289 231 173 
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TABLE 197 


RAPIDITY OF MOVEMENT OF THE HAND: DIFFERENCES IN NUMBER OF 
TAPS IN 30 SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Riegur Hanp Lerr Hanp 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
TON chee ee 9 10 2 “2 10 8 1 6 3 1 
20S. ee i ee 10 9 5 6 10 of 6 6 3 4 
30S: ree mae 11 9 5 8 9 8 7 5 3 6 
AQI 9 2a oe ee 10 9 6 8 8 8 8 7 5 5 
BO. Seek ae ee ial 10 6 9 8 7 8 if 5 5 
GOK: < 26 Pee 12 11 8 8 i 6 8 6 5 6 
LO) a cet a 12 12 6 9 10 6 7 7 7 7 
SO 2 cee eee 15 13 7 8 14 6 (f 7 6 i 
OO Fe i ee 5 13 8 5 17 3 6 8 5 5 
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The ten-percentile scales for girls, right and left hands, working and 
school groups, 30- and 60-second periods, for each age from fourteen 
to eighteen, are presented in Tables 195 and 196. The differences between 
school and working girls are given in Tables 197 and 198. As in other 
measurements of physical ability, the superiority of the school girls is less 
in amount than that of the school boys, but it is consistent throughout the 
five years, for both hands, and for both time intervals. The magnitude of 
the difference is at least twice as great as the yearly differences, and there- 
fore could not be accounted for by the three months’ superiority of the 
school girls in age. In the case of the girls, the differences between the two 
groups are greater at fourteen and at fifteen than at any of the subsequent 
years. In other words, the school girls have apparently completed their 
period of marked yearly increase in rapidity of motion by the time they are 


TABLE 198 


RAPIDITY OF MOVEMENT OF THE HAND: DIFFERENCES IN NUMBER OF 
TAPS IN 60 SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Rieant Hanp Lrerr Hanp 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LO Pee 329-4 15 20 8 14 16 11 13 7 11 —3 
740) cee ok eae cae 16 16 10 8 12 10 12 11 6 ilk 
oN) caer eee eae 17 20 9 13 12 11 12 12 8 11 
AQMR So PS 19 20 11 15 12 12 12 13 8 10 
OOM erie 4h. 04 20 20 13 17 11 12 16 12 9 11 
(0) 21 22 15 14 ili} 10 14 14 11 10 
ZO)’ Se San ere 21 24 15 iG 19 11 13 14 11 10 
Siem ees 21 24 15 18 20 8 14 13 10 12 
SOME ROS SISO Sak 24 26 13 17 31 6 14 16 10 2, 
TABLE 199 
LEFT-HANDEDNESS IN RAPIDITY 
Girls 
x M 
AQE 
No. Per Cent No. Per Cent 

1a ee ee da ee) eye i 9 3 22 7 

De ceeh me eths peat 5 2 21 7 
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ae Be 7 4 12 5 

See ania ae 4 6 10 6 
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fifteen years, whereas the working girls go on gaining at the same rate up 
to sixteen years. As in the case of the boys, the school girls complete their 
period of rapid growth in this capacity a year earlier than the working 
girls—but the girls are in both instances a year earlier than the boys. In 
other words, fifteen marks the completion of the period of rapid gain for the 
school girls and sixteen marks it for the school boys, while sixteen marks the 
termination of rapid growth for working girls and seventeen for working 
boys. 

The same difference between right and left hand obtains for girls as for 
boys. The school girls show a much greater degree of superiority with the 
right than with the left hand. Table 199 shows the number and proportion 
of girls in each group, at each year, who show a left-hand superiority in 
speed. Asin the case of the boys, the proportion is much less than for stead- 
iness or strength. It ranges from 2 to 7 per cent for speed, from 4 to 17 per 
cent for steadiness, and from 4 to 29 per cent for strength. School girls 
show a smaller proportion of left-handed individuals than working girls at 
every age up to eighteen, where the numbers are small and the proportion 
the same. Part of their more marked right-hand superiority as compared 
with the working group can doubtless be explained in this way, but not all 
of it, since at eighteen, where the proportion of left-handed individuals is 
the same, the greater degree of right-hand superiority among school girls 
is still evident. 

The comparison of the differences for 30- and for 60-second periods 
gives some indication of the part played by fatigue in the case of the girls. 
At fourteen years the difference between the two groups for the 60- 
second period issomewhat less than twice that for the 30-second period, which 
means that the school girls did not maintain their superiority in speed as 
well in the second half of the period as in the first. They showed a slightly 
greater fatigue effect than the working girls. At fifteen and sixteen the 
ratio of the differences is about two to one, which means no distinction 
between the two groups in the matter of fatigue. At seventeen and eight- 
een the school girls again show more sign of fatigue than the working girls. 
In this respect their results differ from the boys, among whom the school 
boys showed not only greater speed but less sign of fatigue in the years 
seventeen and eighteen. 

The degree of fatigue displayed in a tapping test depends in part on 
the amount of initial effort. Particularly in the early years, we thought 
that school children really tried harder for speed at the beginning of the 
test, and therefore did not keep up the pace quite so well as the working 
group. How much of the tendencies noted in this section is to be at- 
tributed to differences in the degree of initial effort, and how much to 
differences in degree of fatigue, when the initial effort remains constant, 
it is impossible to say. 
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CaRD-SoRTING 


The ten-percentile scales for boys in card-sorting, time and index, are 
presented in Tables 200 and 201. The differences between the school series 
(X) and the working series (M) are presented in Table 202. In this case, 
as in all other physical measurements, the school boys are superior to the 
working boys. The difference Tecan the two series is larger than the 
entire yearly gain due to age and cannot therefore be explained by the few 
months advantage in age of the school boys. The type of change in the 
relationship of the two groups from year to year is a little different in this 
case from that observed in the other physical capacities. The school boys 
keep about the same degree of advantage up to fifteen years, and a less but 
fairly constant advantage from sixteen to eighteen years. Interpreted, this 
means that in this type of codrdination both groups reach the limit of their 
period of rapid improvement a year earlier than in other types of physical 
skill. The school boys at fifteen and the working boys at sixteen reach the 


TABLE 200 
CARD-SORTING — TIME IN SECONDS 
Boys 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Li eee, eee (Era OlASn MOsEzal OOO) OonOMilanO Ik/628)\eco.0) 110960) 75.0 
i 54.4 | 49.6 | 47.0 | 45.3 |) 48.5 | 61.1 | 55.2 | 52.7 | 49.8 | 49.8 
20% 50.6 | 46.6 | 43.9 | 42.9 | 40.4 | 56.9 | 52.1 | 48.8 | 46.8 | 45.2 
ile” See eee 48.1 | 44.1 | 42.2 | 40.6 | 39.0 | 54.0 | 49.5 | 46.3 | 44.4 | 43.3 
ADE +e Ghia 45.9 | 42.4 | 40.5 | 39.1 | 37.8 | o1-7 | 47.6 | 44.1 | 42.7 | 4174 
OO ke tb bbl: AAP AOA OL OMleoheoiaoOr0 |e4950n 4oLeul42ea0) 410} 39.6: 
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Oh > ieee 41.2 | 37.6 | 36.2 | 35.4 | 33.5 Dao Heo de SSO laid: | sOdo 
OR! ae ee Ae 89.3 (35.2 | 34.6 | 33.6 |3l.7 | 42.8 | 40.3 | 86.8 | 36.1 | 34.9 
OOTY ae. be 36.5 | 33.7 | 31.9 | 31.5 | 30.0 | 40.3 | 36.9 | 34.6)| 33.6 | 32.2 
alr alee EO ule AON oo nae eet aO e299 2778.1 25.16) 25,45 26.6 
No. of Cases . .| 425 | 292 | 284 algal 62 432 | 387 338 | 299 292 
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limit of most rapid yearly gain. During the remaining years, however, 
both groups gain steadily, though more slowly, from year to year up to 
eighteen, and the rate of gain is similar for the two groups. 

A comparison of the norms for time and those for index, in which errors 
play a part, shows that at fourteen and fifteen the differences between 
school and working boys is greater in time than in index. In other words, 
when records are penalized for errors, the working boys compare more 
favorably with school boys than when time alone is considered. This must 
mean that school boys, while their speed was materially greater than that 
of working boys, made more errors. After fifteen years, there is no con- 
sistent type of contrast between the scales for time and those for index. Ap- 
parently in the three upper years, the tendency to make errors was about 
the same for the two groups. 

Card-sorting, unlike size, vital capacity, strength, and rapidity, shows 
greater differences between school and working boys in the lower than in 
the upper ranges of the scale. In other words, there is a greater contrast 


TABLE 201 
CARD-SORTING — INDEX IN SECONDS 


Boys 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs..| 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
lig ibe .| 78.0 | 65.9 | 68.2 | 74.5 | 68.0 | 80.6 | 78.5 | 77.2 |109.6-| 79.9 
LO stagcy pellet te tae oak 57.0) 52.1 14858") 4757 | 4429) | 63.7 S02 ot 2) ole a et 
PA a. Giacueue tae 53.0 | 48.5 | 45.1 | 43.5 | 41.5 | 58.8 | 53.4 | 50.1 | 48.1 | 46.7 
SOR cece pee 50.2 | 45.7 | 43.1 | 4125 1739-3) | 55.01 50.4 147.1 | 45°644-0 
A() ee ee ene 48.0 | 48.5 | 41.3 | 39.7 | 38.1 | 52.9 | 48.3 | 44.6 | 43.6.| 42.1 
SOMES. ia ee ears 45.7 | 41.5 | 39.6 | 38.6 | 37.0 | 50.7 | 46.4 | 42.9 | 41.7 | 40.3 
GOs eens rare 43.8 | 39.6 | 38.1 | 38.4 | 35.8 | 48.4 | 44.5 | 41.3 | 39.8 | 38.7 
(OM kek eee 42.0 | 38.0 | 36.8>35.9 | 84.2 (45.9 | 42.6.1 39.3 | 88.2) 87-1 
SOS ate ee 40.1 | 36.5 | 35.3 | 34.3 | 32.1 | 43.4 | 40.7 | 36.6 | 36.5 | 35.4 
OOM ee, aeeat 37.0 | 34.6 | 38.2 | 32.9 | 29.4 | 40.9 | 37.4 | 33.4 | 34.2 | 32.5 
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No. of Cases . .| 425 | 291 284 171 62 403 372 338 295 288 
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TABLE 202 


CARD-SORTING: DIFFERENCES IN SECONDS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Boys 
Time IN SECONDS INDEX IN SECONDS 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
LOmsee ees deat) 6nd On a | Ghats 6.3 Oe | wall yeh | ale 6.5 
OMe flee ok. 6.3 5.5 4.9 3.9 4.8 5.8 5.9 5.0 4.6 oa 
SOF te lee aie ee 5.9 5.4 4.1 3.8 4.3 4.8 4.7 4.0 4.1 4.7 
AA eee feces, ate 5.8 5.2 OOM OEOM ORO |i 4 O mide Site seom es OMe 4n() 
OO: Bi eae teks abe: 5.4 5.1 Sisat a! all 3.1 DOME OR | Roxas! 3.3 
OO Re. & OM (ane mall oe oe a Oli 4 Ome fal eno 
CORA cre Sx: 4.1 4.5 || 2.4 Pees 1 IO | ee) Gy peas OB a BING) 
SORE et semen Pe 3.5 5.1 2.2 225 one 3/3 | 4,2 Loe lt Pe fh ek 
OO Meat fa ee 3.8 3.2 2a Peal De Li ORO Mn Res ale Oe, il 33) ||) ea 
TABLE 203 
CARD-SORTING — TIME IN SECONDS 
Girls 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Ee ee pe ae ee: 87.0 | 70.2 | 64.4 | 54.0 | 46.2 | 80.0 | 79.8 |'65.8 | 65.4 | 59.8 
LO eee, 50.9 | 47.6 | 44.1 | 42.9 | 48.1 | 54.1 | 49.1 | 45.0 | 45.0 | 44.6 
Pe ee eet 47.1 | 44.1 | 41.5 | 39.9 | 40.2 | 49.9 | 46.0 | 43.0 | 42.5 | 42.0 
SOs ee eee .| 44.6 | 42.1 | 89.5 | 38.6 | 37.7 | 47.9 | 43.9 | 41.0 | 40.0 | 39.7 
cL as ao oe 43.0 | 40.2 | 38.2 | 37.3 | 35.2 | 45.9 | 42.2 | 39.5 | 38.6 | 38.8 
OM. Ae et ie a Om a 41.4 | 38.6) | 86.9 | 35.9) |.34.1 | 44.2 | 40.5 | 38.3 | 37.3 | 37.1 
GOs oe 8. aoe 39.9 | 36.9 | 35.6 | 34.6 | 33.0 | 42.6 | 39.0 | 37.1 | 35.9 | 35.7 
VO RaSe ene 4. 38.2 | 35.2 | 34.1 | 33.2 |-31.9 | 40.3 | 37.5 | 35.9 | 34.5 |-34.2 
SOueateura Oe 4: fs 36.5 | 33.4 | 32.5 | 31.8 | 30.8 | 39.3 | 36.0 | 34.3 | 32.9 | 32.4 
OOM Mme ars, i0Sh 34.2 | 31.6 | 30.8 | 30.4 | 28.9 | 86.7 | 33.6 | 31.8 | 31.2 | 30.6 
Oe, oe Re eae O80) 26 Ont. O 26. 026.0) | 30).6 | 27.4 | 27.4 | 26.8 | 25.0 
No. of Cases . .| 333 253 235 158 69 326 279 288 236 187 
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between inferior school boys and inferior working boys in this capacity than 
there is between superior school boys and superior working boys. 

The ten-percentile scales in card-sorting for girls, time and index, are 
presented in Tables 203 and 204. The differences between the scale for 
school girls and that for working girls are presented in Table 205. Here 
again the school girls are superior to the working girls, though the amount 
of difference is less than in the case of the boys. The largest difference be- 
tween school and working girls obtains at fourteen years. From fifteen 
years on, the advantage of the school girls is smaller but is maintained at 
about the same level from year to year up to eighteen. In this instance, 
then, the school girls complete their period of most rapid yearly gain at 
fourteen years, while the working girls keep on up to fifteen years. No 
contrast appears between the upper and the lower ranges of the scale of 
difference. In other words, the degree of difference between superior 
school and working girls in this capacity is about the same as that between 
the inferior school and working girls. 


TABLE 204 
CARD-SORTING — INDEX IN SECONDS 
Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
La ere ee 87.0) || 74.8 | 69.3. 154.0 155.0 1/'8325"° 8383) (67.21 6678 1 ola 
LOns 4. eee 51.9 | 48.8 | 44.0 | 48.5 | 44.0 | 54.7 | 51.3 | 46.9 | 47.7 | 45.6 
20a eA. 47.9 | 45.1 | 42.1 | 40.8 | 41.1 | 51.4 | 46.9 | 43.6 | 43.9 | 42.7 
Unsere eee be 44.9 | 43.0 | 40.3 | 39.1 | 39.0 | 48.9 | 44.2 | 42.3 | 41.3 | 40.1 
AD ae eae Ie 43.4 | 41.0 | 38.5 | 37.9 | 37.3 | 47.0 | 42.5 | 40.6 | 39.3 | 38.6 
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TABLE 205 


CARD-SORTING: DIFFERENCES IN SECONDS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Girls 
Timp IN Seconps INDEX IN SECONDS 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
IU ieee cee 3.2 iis) EO a mee el 1.5 2 Ween hea. 9! | 4.2 Ihe} 
2s sere, ee 2.8 1.9 hate |) PA sein ||P iis) 1.8 1.57|" 3.1 Ae 
oe ee PUNE? Some else lero MMe Leen es eee OMe Die e220 eI R259. ee 
AO heme kewtscus ip ha 2.9 | 2.0 1.3 Pay | Bay |] CoN UE Gye heal 1.4 1.3 
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GOW ber ets ce crs Path || PAaith 1.5 1 as fc PAoth [fe Gheth ies(ob I] PastONe ff ak, 1.6 
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TABLE 206 


PHYSICAL TESTS: PERCENTILE RANK OF SCHOOL AND WORKING 
MEDIANS 


Boys 


x M 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


ligase 5 8 Ale YE 61 62 59 57 42 43 40 47 49 
Whedon 3 2 al) i!) 58 60 58 60 42 43 42 48 48 


Vital Capacity .| 57 61 62 62 68 47 43 39 47 46 
Steadiness 


Right all a0) 69 58 40 3D 33 25 38 60 53 

lO Si be Ae 57 63 65 45 30 30 33 46 55 58 
Tapping 

Right BOG Oe 65 58 62 65 38 40 38 15 46 

ett c0 maar meDS 60 58 59 62 40 44 40 45 48 

Right aye 5 cle Kail 64 58 63 53 39 40 41 45 35 

ain CO 5 oll FS 60 59 60 62 42 43 42 45 47 
Card-Sortin 

Time . ; 5 al Oy 63 59 55 66 37 38 40 34. 45 

Index 61 65 60 60 66 41 40 40 42 48 
Grip 

Right 61 64 65 62 ie 40 38 39 43 46 


Fee ce eo, dd 1) 62 | 63) 44 | 40 | 80 «| 44 7 
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Summary of Differences between School and Working Children in 
Physical Tests 


To assist in summing up the differences found in the several measures 
taken, the median percentile rank of each age and sex group in each test 
was graded on the general percentile scale. For instance, the median height 
of school boys at fourteen years is 154.3 and the median height of working 
boys at the same age is 151.3. When graded on the general scale, which is 
based upon the combined record of working and school boys, 154.3 has a 
percentile rank of 57 and 151.3 a percentile rank of 42. The median school 
boy thus stands 15 percentiles higher on the scale than the median working 
boy. This method of measuring differences reduces all the measures to a 
common standard and makes the degree of difference directly comparable 
from one measure to another. It is, of course, a measure in relative terms 
only, and gives no indication of the absolute size of the differences involved. 

The percentile ranks on the general scale for all of the medians in 
physical tests of boys are given in Table 206. The differences between the 
percentile ranks of the medians of school boys and those of working boys 
(X-M) are given in Table 207. 

This shows at a glance that there is only one test in which working boys 
were at any time superior to school boys, and that is the steadiness test in 
years seventeen and eighteen. In height, weight, steadiness, rapidity of 


TABLE 207 
PHYSICAL TESTS: DIFFERENCES BETWEEN THE PERCENTILE RANKS 


OF SCHOOL AND WORKING MEDIANS (X-M) 
Boys 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

Height ..... 15 18 22 12 8 
Weight ..... 17 15 18 10 12 
Vital Capacity . . 10 18 23 15 22 
Steadiness 

Vimy of Gy ei 44 20 —20 —18 

Weftucar st tee Dei 30 19 —10 —28 
B10}) 110 Ce 

Right 30” . . . 24 25 20 Gk 19 

betis30 aa 18 16 18 14 14 

Il 22 24. 17 18 18 

West". gs 17 LG 17 15 15 
Card-Sorting 

‘im 0 =a ae 25 19 21 21 

Index@ nea 20 25 20 18 18 
Grip 

TanGdow, oon ne. 21 26 26 19 26 

Letty eae ee 14 22 25 18 16 
NE | eee | eee 
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TABLE 208 
PHYSICAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 


Boys 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
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TABLE 209 


PHYSICAL TESTS: DIFFERENCES BETWEEN THE TEN-PERCENTILE 
SCALES OF AVERAGE PERCENTILE RANKS (X-M) 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs 18 yrs 
HO) sg hg 13.8 15.4 12.9 12.0 P¥ 
D) Seen Yo teen a 15.3 1.2 14.7 ildlsah 12.4 
SOMMER one es 14.4 17.0 16.1 11.8 12.7 
Alin rete sb lee 0 15.3 17.0 17.0 12.7 12.3 
Feed oe, REN bee Te 16.1 17.4 Ni ia6 12.3 11.6 
aU hexowel i ere ea 16.8 19.0 16.8 13.1 12 
740 hcl ere 16.2 20.8 16.2 aie! 9.6 
SOP ee eae notin! 20) 16.4 PAM 15.1 14.9 8.8 
OOM ater a aa. 16.0 20.7 11.2 9.8 ail 
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tapping, and card-sorting, working boys gain on school boys between the 
ages of fourteen and eighteen. In those measures they are more nearly the 
equals of school boys at eighteen than they were at fourteen, though they 
are still inferior in every test except steadiness. In vital capacity and in 
strength of the hand, the superiority of the school boys is greater at eighteen 
than it was at fourteen. It is unexpected that in the two measures which 
seem most closely related to size—vital capacity and strength—school boys 
should go on increasing their lead, while working boys are gaining on them 
in size. 

In order to obtain a general summary of the course of events in physical 
development, a ten-percentile summary of the average percentile ranks in- 
physical tests for school boys (X) and working boys (M) separately is 
presented in Table 208. The difference between the scale for school boys 
and that for working boys is presented in Table 209. The table shows in ~ 
convenient form facts which can be derived by inspection of the more de- 
tailed analysis of the same set of records in the previous table. School boys 
are superior at every age in physical skill. They are less superior at eighteen 
than they were at fourteen. The year of greatest superiority falls at year 
fifteen. The largest gain on the part of the working boys falls in the year 
between sixteen and seventeen. It is interesting to note that at years 
fourteen and fifteen the superiority of the school boys is greatest in the 
upper ranges of the scale. That is to say, there is a greater difference be- 
tween superior school boys and superior working boys than there is be- 
tween inferior ones. By the time year eighteen is reached, this tendency is 
reversed and there is a greater difference between inferior school boys and 
inferior working boys than there is between superior ones. This shift can 
be in part explained by the fact that the school boys as a group reach 
physical maturity earlier, by one or two years, than the working boys. At 
fifteen, many of the school boys, but fewer of the working boys, are near 
adult capacity. By sixteen and seventeen, the more slowly developing 
working group have approached their adult capacity, and therefore are 
less inferior to the school group in the upper ranges of the scale than they 
were at fifteen. 

The comparisons for girls in terms of the percentile rank of the medians 
in physical tests of school girls (X) and working girls (M) separately, rated 
on the general scale, is given in Table 210. The differences between school 
girls and working girls are given in Table 211. To illustrate once more, the 
median record of fourteen-year-old school girls for time in card-sorting is 
41.4 seconds; for working girls it is 44.2 seconds. When rated on the general 
scale, a record of 41.4 seconds has a percentile rank of 62 while a record of 
44.2 seconds has a percentile rank of 41. Thus the median school girl ranks 
21 percentiles higher on the general scale (made up of the combined records 
of working girls and school girls) than the median working girl. 
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TABLE 210 
PHYSICAL TESTS: PERCENTILE RANK OF SCHOOL AND WORKING 


MEDIANS 
Girls 
x M 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Height «. 2 . «| 47 50 ol oS 53 52 50 49 49 49 
Wieiroht an coe | o° 45 51 48 47 47 49 49 52 51 
Vital Capacity .| 57 57 60 58 62 48 42 43 47 47 
Steadiness 

Right 58 60 50 43 38 30 32 48 59 8 

ete eck. ith 48 58 53 38 33 38 30 1S 60 58 
Tapping 

RigheSOe 1b es63 i e65 a 50e 635 | 65. fi85: | <40;) 43 -| 49 | 43 

Wet oOs me eerOS 58 58 55 60 43 41 43 45 48 

Right G0 asc CO.<. 63.0 60° 68 2483) “S88 .ed0® fad de.438 bgt 

ef trGOtGe..) aie bi 59 58 58 60 43 43 43 45 56 
Card-Sorting 

AeareS 55 | ay 57 Hy) 64 65 4] 46 46 46 45 

TIGNGIESS sey Ok oyll t! 56 60 OW 62 40 46 4S 45 47 
Grip 

Joules 5S oe all | NE 60 63 61 67 40 39 40) 45 42 

ettioomeo. | oO On 5S 54. 60 44 45 43 46 44 


TABLE 211 
PHYSICAL TESTS: DIFFERENCES BETWEEN THE PERCENTILE RANKS 


OF SCHOOL AND WORKING MEDIANS (X-M) 
Girls 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

fel ghtigge sce a: — 5 0 2 4 4 
Weight 2... . 6 — 4 2 4 — 4 
Vital Capacity . . 9 15 17 11 15 
Steadiness 

Right 28 28 2 —16 —20 

GRC ees 10 28 5 —22 —25 
Tapping 

Right:30" —5-.~ 28 25 13 21 22 

ehte0 |e. a: $ 15 17 15 10 12 

Jebel gtty CO eG 2 23 18 20 17 

Tete600t, 65. % 14 16 15 13 It 
Card-Sorting 

iC tie. a oak 21 ili! 9 18 20 

indexas yes oe PH 10 17 12 15 
Grip 

iva A oo Ae 17 21 2 16 25 

Left™ . 12 14 ) Ss 16 
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TABLE 212 
PHYSICAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 
Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOA soe ees 36.6) | 35.7 | 36.7 | 87-4 | 40,04 25.5) 12524 2629) 2726 S086 
20 Fae ees 46.0 | 43.6 | 45.0 | 46.0 | 50.7 | 31.5 | 31.0 | 33.6 | 35.4 | 37.9 
30 gai ee me Ge 50.5 | 49.4 | 49.6 | 50.2 | 52.3 | 35.3 | 35.2 | 38.8 | 41.0 | 48.5 
A) SeF Gepacce =n bayer onc 54.9 | 54.4 | 55.1 | 54.6 | 54.0 | 39.9 | 40.5 | 43.9 | 45.8 | 47.6 
DONS acini ans | 58.7 | 58.4 | 59.4 | 58.5 | 56.5 | 44.5 | 44.1 | 48.6 | 48.9 | 51.4 
CORA Tere ee 62.9 | 62.8 | 63.7 | 62.4 | 62.5 | 48.6 | 47.8 | 52.9 | 53.8 | 55.0 
JOB a tant eae 67.6 |" 6ia3" | 6725) 6616 | 167.8 5222 VP O2n7 hovel 59 sia Giles 
SO mee eee ass, oe (2. LAN 284A NE (OL 7 | TL OSB (0 Saleo Mo Se|ose2ais O2an sIGt eo MoE 
QO Baa te een bee 118 078-1 1076.9 |e 6 ie 25.065. OF 642 7a kG9. Sa CO. tena ee 
Now of Cases 2921" '333 49253 230 159 70 328 | 280 293 230 175 

$1 8|S)/8)e)8 | 8) es] eae 

NI ES aS cn on on a o> Re) EN 

H+ H- EF + H+ ite He 1+ H- as 

: : : ; a oe é = ea 

ite cla een Ny ey co S ae oO as 5 S mer 

Ppa. | a Ph ail cid ced gata aad 
Oe ieee a ee 1028.9) 10525101039) OFS MSeS LORS Te eae Oat eG 

TABLE 213 


PHYSICAL TESTS: DIFFERENCES BETWEEN THE TEN-PERCENTILE 
SCALES OF AVERAGE PERCENTILE RANK (X-M) 


Girls 
ee 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs 18 yrs 
JO Sse eos ial ih 10.3 9.8 9.8 9.4 
20) 2 ye ee 14.5 12.6 11.4 10.6 12.8 
SO chase eget asa 15.2 14.2 10.8 9.2 8.8 
AQ) i. 200i ie eae eae 15.0 13.9 Toh 8.8 6.4 
MRR oP beter.’ GP lh 14.2 j 13 10.8 9.6 Sul 
COLE 2S aoa 14.3 | 15.0 10.8 8.6 BoB 
tO i ee ee 15.4 14.6 10.4 otf 625 
SO): sl meer a eae 14.3 14.2 8.6 (Sai 4.1 
0 ie oe oe 12.8 13.4 71 70 1 9 
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The tables giving the ranks of the physical tests for girls and the differ- 
ences between school and working girls show an initial superiority of school 
girls in every factor except size. The differences in height and weight be- 
tween school girls and working girls are so small and so irregular that we 
can only conclude that there are no significant differences. 

In the tests of physical skill, the general course of events is the same as 
for the boys. In steadiness, rapidity of tapping, and card-sorting, the 
working girls gain somewhat upon the school girls between the ages of 
fourteen and eighteen. In steadiness, as in the case of the boys, the gain 
is so great that the working girls are as much superior at eighteen as they 
were inferior at fourteen. In rapidity of motion and card-sorting, the school 
girls retain a marked superiority at eighteen. The course of events with 
regard to vital capacity and strength also corresponds in general to that 
found among boys. In those two capacities school girls also not only main- 
tain but increase their lead over working girls from fourteen to eighteen. 

The percentile scales of average percentile ranks in physical tests for 
school (X) and working (M) girls separately are given in Table 212. The 
differences between the scale for school girls and that for working girls is 
given in Table 213. Although the degree of difference between the two 
groups Is less than in the case of the boys, the general tenor of the relation- 
ship is the same. School girls are superior in physical skill at every age, but 
their superiority is less at eighteen than it was at fourteen. The differences 
tend to be greatest in the upper part of the scale at fourteen and fifteen, but 
greatest in the lower part of the scale at seventeen and eighteen. The in- 
terpretation is the same as for the boys. Working girls as a class develop 
more slowly than school girls. School girls at fourteen and fifteen are 
nearer their adult capacity than working girls. In the years from fifteen to 
eighteen, working girls go through a period of more rapid approach to adult 
capacity which means a closer approach to the standards of school girls, 
particularly in the upper ranges of the scale. By eighteen years there is 
little difference between the average physical skill of superior school girls 
and superior working girls. 


Factors Wuicu Micut Br in Part RESPONSIBLE FOR DIFFERENCES IN 
PuysicAL MEASUREMENTS BETWEEN WORKING AND 
ScHOOL CHILDREN 


Before entering upon a summary and interpretation of the physical dif- 
ferences between working children and school children, the extent to which 
these differences were modified either by the introduction of a new group 
of school children at sixteen years or by the omissions from year to year 
must be discussed. The average percentile ranks in physical tests were 
summed up separately for the X:.and X, series of both sexes. (For table 
of differences see Chapter XII.) In the case of the boys the median differ- 
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ence is 1.5 percentiles in favor of X; at sixteen years, 4.4 percentiles in favor 
of Xz at seventeen years, and 0.4 percentiles in favor of X2 at eighteen 
years. The differences between the two percentile scales are in general 
small and inconsistent. The trend is toward a slight superiority of the boys 
of the Xe series. All of the differences are small as compared with those 
between working and school boys (see Table 209). In the case of the girls 
the median differences are 0.4 percentiles in favor of X2 at 16 years, 2.5 
percentiles in favor of X; at seventeen years, and 0.8 percentiles in favor of 
X, at eighteen years. For the girls also the percentile differences between 
X, and Xz are inconsistent, and small as compared with the differences 
between school girls and working girls (see Table 213). We may conclude, 


TABLE 214— DISTRIBUTIONS: OMISSIONS — PHYSICAL TESTS 
AVERAGE PERCENTILE RANK, X ON X SCALE, M ON M SCALE 


Boys 
Year 15 
x M 
PrRcENTILES ; ; 
Grgte | Grade | Guide | Gia’ | Total | Grade | Grade | Grade | Crade| Total 
10g eee 9 5 2 16 1 1 
QO irre 4 6 2 1 is 2 Py 1 5 
Se oe 5 5 if 2 19 1 2 1 4 
ON, 1 ii 2 10 2 1 3 
() oe 5 5 7 17 1 3 1 5 
COIN 3 4 1 1 9 2 4 6 
(Oe 1 2 3 6 2 1 3 
80 ane 2 2 6 4 14 1 1 3 5 
0 ee 1 5 12 4 2, 1 2 2 5 
LOOM eae 4 3 1 1 9 1 2, 3 6 
35 44 41 15 135 14 18 2 9 43 
Median . | 47 58 
a A ee 
YEar 16 
ns a een means bent Perce sr oT 
OV 4 5 1 1 ll 1 1 2 
20s 8 5 2 15 3 1 2 6 
sO Tee 6 5 a 19 3 2 1 6 
Al) ae 5 4 2 1 10 2 2 1 5 
HO re 5 53 4 14 3 2 5 
GOFrAGss 4 7 4 2 Le 2. 1 2 5 
[Oe es 2 5 3 4 14 4 1 5 
SO eerie 1 Z 5 2 10 1 1 5 7 
00 eee 3 2 2, 6 ies 2 1 3 6 
100 "eee 1 1 1 1 4 1 2 1 4 
37 41 31 18 127 22 10 18 1 51 
Median . 47 Ea 
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TABLE 214—Continwed 


YeEar 17 

eer ee eg ee I a we oe 
‘LOS eweee 4 2 5 3 14 5 5 2 12 
Hee oie ok 1 1 2 4 3 2 1 6 
30) eee 2 1 4 7 1 5 1 7 
AC) eres 2 il 3 2) 1 1 1 5 
SO 1 1 2 4 2 1 » 3 8 
COR a 1 2 8 11 1 3 4 
COs. 1 4 5 2 1 2, 5 
SO) eee, 5 4 4 13 3 3 2 8 
SOBs & 1 1 1 2 1 4 
LOOM ae 5 5 3 1 4 

8 10 16 33 67 19 22 i) if 63 
Median . 53 44 
————— eee 

Yrar 18 

02a 6 3 3 12 Z 1 1 4 
PO eae 2; 3 2 3 10 1 2 1 4 
SORRare 2 3 3 8 1 4 1 1 7 
A() ees 1 1 8 10 1 1 2 
Oe eg 1 6 7 1 1 1 3 
GOsaeey 2 2 is 9 18 
LO acme 4 6 11 1 1 20 
SOWA ram i rd 2 1 1 4 
Sas: 2 D 10 17 4 1 1 6 
100. 1 7 8 3 2 5 

5 18 23 62 108 12 12 if 6 37 
Median . 55 48 


therefore, that the introduction of the Xz series at sixteen years has not 
materially modified the comparison of school and working children. 

A second factor which may have modified the relation of the two groups 
from year to year is that of losses by omission. A table of omissions, based 
on the percentile rank in the last annual test given (Table 214), shows that 
the omissions from year to year in the case of boys were fairly evenly dis- 
tributed throughout the scale in both groups. The median of the group 
of school boys lost from the series is a few points below the median of all 
school boys at fifteen and at sixteen, but a trifle above the school median at 
seventeen and at eighteen. Among working boys the group lost at fifteen 
and at sixteen had medians very slightly above the median of working boys, 
while at seventeen and eighteen their medians were below the general me- 
dian of working boys. The omission of a group whose medians were as close 
to those of the whole group as these could account for but a small portion 
of the total group differences. The next point to consider is whether the 
omissions might account for the fact that the two groups tend to approach 
one another from year to year. The effect of the omissions would be to 
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enhance somewhat the difference between working and school boys at 
fifteen and sixteen, but to reduce it at seventeen and eighteen. At least 
part of the tendency of the two groups to approach one another is thus seen 
to be due to the omissions. It would require a more laborious additional 
analysis than it has been possible to undertake to determine how much of it. 
Since the tendency cannot be thus accounted for in the case of the girls and 
the trend of events is so similar in the two sexes, the presumption is that 
the phenomenon in the case of the boys, too, is not the mere result of selec- 
tion but is related to laws of growth and development. 


TABLE 215 


DISTRIBUTIONS: OMISSIONS — PHYSICAL TESTS 
AVERAGE PERCENTILE RANK, X ON X SCALE, M ON M SCALE 


Girls 
YRAR 15 
X M 

PERCENTILES ; ; J 

G oes G ae G nade G wade Total oo Grade G “oS G Sa e Total 
LOS eK 6 1 7 2 3 2 a 
20 ee 3 2 2 1 8 2 2 
oO Peat ane 2 2 1 o 3 3 
40. fo 2 2 4 8 ib ib 2 4 
1 ON ee uth 1 4 5 10 1 2 1 4 
CO ae 4 1 3 8 1 1 1 3 
Overt a 3 5 4 1 13 
SO) cls 1 1 1 3 1 2 2 5 
O01 2 1 2 4 9 2 4 3 9 
IOs 85 1 1 2 1 5 1 Z 3 6 

y28: 19 25 i 76 9 12 11 11 43 
Median . 51 58 

Year 16 

GE, Gee 3 2 10 2 if 3 
20h emer 2 2 2 1 7 
8a Os wae 3 4 7 1 1 
BORE. 3 2 8 4 1 il 1 
Ors oe 3 5 3 1 ale} 
CO? 2 if 5 1 15 1 1 3 5 
TOM ae 1 2 4 7 1 1 
SOima Wes 2 6 6 1 15 1 2 Ss 
tees a 3 2 12 1 2 1 4 
HOO) na 4 1 1 6 

18 47 33 7 105 3 6 4 6 i | 
Median . 53 
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The table of omissions for girls (Table 215) shows no regular trend. The 
medians of the group of girls lost each year do not vary widely from the 
median of the whole group, either school or working. At fifteen and six- 
teen the group of school girls lost have medians of 51 and 53—very close 
to the general median. The group of working girls have medians of 58 and 
59—a few points above the median of all working girls. At seventeen the 
losses from both groups had medians somewhat below average—47 and 45. 
At eighteen the school girls lost had a median of 45, and the working girls 
one of 59. The withdrawal of groups whose median was as close to that of 
the entire group as these could not account for group differences of the 
magnitude of those found between working girls and school girls. It re- 
mains to inquire whether they are of such a nature as to account, in part or 
in whole, for the apparent approach to one another of working and school 
girls with successive years. A consideration of the nature of the losses at 
successive years shows that since the working girls at fifteen and sixteen 
lost more superior members than the school girls, the omissions tend to 
enhance the differences. They would have been somewhat smaller during 


TABLE 215—Continuwed 


YEAR 17 

i@ . 6 3 1 1 {Lil 1 3 7 
20m iL 2 2 1 6 5 3 2 10 
310) 4 2 il itil 4 2 1 if 
40 . 1 1 2 1 4 
D.. 2 1 3 1 fi 1 2 2 5 
60 . i! 2 1 4 2 1 3 
Oe il 3 2, 2, 8 3 1 3 7 
80 . 1 1 3 1 6 2 1 2 5 
90 . 1 4 5 2 1 1 i 
100 . 1 2 1 2 6 2 2 4 

17 19 16 13 65 16 17 14 12 59 
Median . 47 45 

YEAR 18 

Oleh 1 3 ? 3 9 2 1 3 
PD here iS is 8 P) 2 1 5 
30. 1 1 6 8 2 2 4 
A () ae 2 1 9 12 4 1 5 
TO) MN Aine 7 7 3 2 1 6 
COseae 1 3 4 1 3 2 6 
GOn met 7: 1 1 4 6 2 1 1 4 
SO eet 1 1 7 9 1 2 1 3 if 
OO cemeen 4 6 6 1 3 1 5 
HO Mae sense 1 9 10 5 3 2 10 

2 11 if 59 79 11 PP 14 8 55 
Median . 45 59 
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these years had there been no omissions. At seventeen the losses from the 
two groups had virtually the same rank, and would for this reason have 
little bearing on group differences. At eighteen the working girls again lost 
more of their superior members than the school girls, showing that the 
effect of elimination is to make the group difference appear larger than it 
would otherwise have been. If there had been no omissions, then, the 
group differences between working and school girls would have been some- 
what smaller than those of the present scales, but the tendency of the two 
groups to approach one another from fourteen to eighteen years would 
have been the same. We can safely conclude that in the case of the girls 
omissions play no part in accounting for the fact that school girls and 
working girls show less difference of physical ability at eighteen years 
than they had at fourteen. ; 


SUMMARY OF SECTION I 


I. In general, school children are superior to working children in every 
physical measurement except that of steadiness at seventeen and * 
eighteen years. 

II. School children as a group reach physical maturity earlier than work- 
ing children. In most measures, the period of rapid yearly gain 
stops a year earlier for school children than for working children. 
In the case of boys, in most of the measures, school boys make 
large yearly gains up to sixteen years and working boys up to 
seventeen years. The same difference is observable in the measure- 
ments of girls, though it is not quite so clear and consistent. Girls 
mature earlier than boys. In most instances school girls have 
completed their period of rapid yearly gain in physical capacities * 
by fourteen or fifteen and working girls by sixteen or seventeen. > 

III. Because of the difference noted in II in age of maturity, working 
children differ less from school children in physical capacity at 
eighteen years than they did at fourteen years. 

IV. The results scarcely justify us in drawing conclusions about the 
effect of industrial life on physical growth and development. Since ~ 
school children are at every age superior, the presumption is, of 
course, in favor of school life as a background for physical de- 
velopment, but since the difference between the two groups was 
even greater at fourteen before either group had entered industry 
than at eighteen after four years of industrial life for one group and 
four years of school life for the other, we are not justified in at- 
tributing the inferiority of working children to the effect of in- 
dustry on them. a 
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V. The only two physical measures in which school children—both 
boys and girls—are more superior to working children at eighteen 
years than they were are fourteen years are vital capacity and 
strength. One might hazard a guess that high-school athletics tend 
to train vital capacity and strength, whereas the factory work in 
which over half of the working group were engaged tends to train 
rapidity, steadiness, and coérdination of eye and hand. 

It is also possible that strength and vital capacity are to be 
regarded as indices of general physical vigor rather than as capac- 
ities which have been acquired by training. Steadiness, in which 
the working group excelled, is not clearly related to the life ex- 
periences of either group. One would be apt to interpret it as de- 
pendent upon stability—or perhaps lack of irritability—of the 
nervous system. Certain it is that the school children seemed more 
alert and responsive than the working children. It was easier to 
arouse interest and call forth effort among them. Perhaps a 
greater degree of stolidity may account for the superiority in stead- 
iness of older working children. The two tests of speed—tapping 
and card-sorting—seem more clearly related to training than any 
of the others. Half or more of the working group were employed 
in some type of factory work in which speed of motion and speed 
of codrdination were demanded. 

VI. Left-handedness is more frequently found among working than _ 
among school children of both sexes. It tends to decrease from ~ 
year to year from fourteen to eighteen years. The proportion of 
left-handedness is for all groups greatest in terms of strength, next 
greatest in terms of steadiness, and least in terms of rapidity of 
motion. The degree of superiority of the right hand over the 
left is greater among school than among working children. 


SECTION II: MENTAL MEASUREMENTS 


CANCELLATION 


The ten-percentile scales in cancellation, index and accuracy, for school 
boys (X) and working boys (M) are given in Tables 216 and 217. The 
differences between the scale for school boys and that for working boys are 
given in Tables 218 and 219. The fact that different letters which proved to 
vary in difficulty (see Chapter IV) were used in different years renders the 
comparison from year to year somewhat complicated. This much is evident 
at a glance: School boys are superior to working boys, both in index and in 
accuracy, at every age and regardless of the letter used. At fourteen years 
the advantage of the school boys is large in accuracy but small in index. 
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This means that they sacrificed speed somewhat to accuracy, as compared 
with working boys. Their superiority then, at fourteen years, lies in better 
accuracy rather than in greater speed. From fourteen years on, the ad- 
vantage of the school boys is small in accuracy but relatively large in index. 
In the years from fifteen on to eighteen, then, the superiority of the school 
boys is chiefly in their superior speed. This seems to be on the whole in- 
creasingly true from year to year. At eighteen the difference in accuracy is 
negligible, but the difference in index is considerable. 

In general, the course of events from year to year is as follows: The 
superiority of the school boys in accuracy decreases from year to year. It 
is far less at eighteen than it was at fourteen. The difference may have to 
do with the superior ability of the school boys to react adequately to a new 
situation. The superiority in index is greatest at fifteen years. It then de- 
creases to seventeen years and increases again at eighteen. In other 
words, the school boys gain in speed enormously more rapidly than the 
working boys between fourteen and fifteen years. Between fifteen and 


TABLE 216 
CANCELLATION — INDEX IN SECONDS 


Boys 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14-yrs._| 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
iin > 2 774.0 | 427.1 | 220.1 | 425.6 | 240.0] 726.9 | 354.4 | 425.0 | 348.4 | 294.8 
OW aes. ans 315.3 | 205.0 | 234.1 | 249.3] 181.6 | 342.0 | 239.0 | 262.1 | 263.1 | 190.7 
20): eM ANE aera 275.2) 186.2] 210.5 | 210.8 | 156.4 | 286.2 | 222.6 | 233.6 | 232.0| 179.6 
SOE: Sey seein ewes 251.7 | 172.6] 195.9 | 194.8] 145.3 | 259.4 | 208.3 | 216.3 | 213.9 | 166.8 
AO) ot a ae 233.5 | 161.2 | 184.6] 184.9 | 136.4 | 237.9 | 195.0 | 201.9 | 197.9} 156.2 
SOSA a eee eee 218.7 | 151.9 | 174.8] 175.9 | 129.5} 220.2 | 182.6] 191.4 | 186.9 | 147.9 
60 eS eee 201.2 | 142.8 | 165.8 | 168.5 | 122.5 | 206.3 | 171.8 | 180.7] 176.4] 139.5 
YAO eke y ean 191.4 | 134.3] 156.4 | 161.6] 116.4 | 193.5 | 161.4] 170.9 | 165.5] 131.4 
SO GA one eens 177.7 | 126.2 | 146.3 | 152.9 | 110.6] 179.7 | 149.8 | 161.1 | 154.3 | 123.2 
COIR eet adres 160.6] 115.5 | 183.7 | 140.3 | 104.9 | 162.4 | 1386.5] 147.3] 142.41110.8 
Uc eee 100.0} 92.0/118.7]) 98.0] 96.0] 113.8] 105.1]104.0] 93.6] 89.0 
No. of Cases . .| 426 292 283 13 66 417 384 346 299 291 
Ni © er) © ox eS) > cS a) © 
H+ H+ lige + late 
Median... . KS tS ie IS x iS a 0 w ~ 
we) 00 © m © > © ° oo NI 
ro] to huf orci bol lintetah orl get attra lel aac ds 
ae Rees oe ae 30.0) 24565 025.9) 2258) | 1Sc a4 oc a SOLOnIReORonlES ING 23.0 
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seventeen years the working boys gain speed faster than the school boys. 
Between seventeen and eighteen, the gain is greater for the school group. 
The course of events is very similar to that observed in physical capaci- 
ties. The period of very rapid yearly gain is complete for school boys at 
fifteen. Beyond that age, working boys gain in speed from year to year 


TABLE 217 —CANCELLATION — ACCURACY IN PERCENTS 


Boys 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
eer hae 44.0} 70.0) 50.0] 70.6] 80.6] 19.0] 50.0] 32.0] 54.0] 58.6 
UO x0 ol Bek ae Ame SSelul ee Sieoile SOr3) | Ol9)) 54.8) ceO |eede2 le Sle9 |) 90.7, 
40? JA ieee le ae S10),8) |) OU) oa COB) Where | <a |) Say RSE) Fy/ eh GR ee 
3 MNO le iar ca ets 84.8] 93.8] 90.6] 938.0] 96.2| 74.9] 90.2] 87.0] 90.2] 95.6 
Aa ee oe 87.7) 95.8] 93.0] 95.5] 96.8] 78.3] 92.5] 89.2] 92.2] 96.2 
DOM oe sais! s 90.2) 96.6] 95.3] 96.3] 97.3] 83.3] 94.8] 91.3] 94.3] 96.8 
GOI. Aa ok yee: 92.7| 97.4] 96.4] 97.0] 97.8] 87.1] 96.3] 93.2] 95.9] 97.5 
(AD): ge pea tan 95.1] 98.2) 97.3] 97.8] 98.4] 89.6] 97.4] 95.1] 96.9] 98.1 
SOMME ee ere 97.0] 99.0} 98.1) 98.6) 98.9] 93.7] 98.4) 96.8] 97.9] 98.7 
OO arta Pars hs 98.8] 99.8] 99.1} 99.2} 99.5] 97.5] 99.5] 98.4] 99.0] 99.4 
UL a; .| 109.0} 100.0} 100.0] 100.0} 100.0} 100.0} 100.0] 100.0} 100.0 | 100.0 
No. of Cases. 429 293 288 175 67 420 388 346 303 291 
To) ize) Ne) eo) We) 7) an) wo) os) i 0) 

i) ir) Or jo>) N eS) — — nse lo) 

wo fon) oo wo oo oo oa) o9 ow 0 

ir Ee H+ H- ne I+ He lH HH IH 

5 aS to 9 0 no ror) wo nS wo to 
Median... . = i = J = J J a J i 
Omer Ta eh. 6.7 3.0 | 4.3 3.6 1.4 | 10.5 | 4.6 5.4 | 4.5 2.0 


TABLE 218 — CANCELLATION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs. 15 yrs 16 yrs 17 yrs. 18 yrs. 
I Avy ee eee 26.7 34.0 28.0 13.8 9.1 
DAN ith a, eae come ee 1120 36.4 Dent PN] Dish 
GUC Stes ae eee a ball oe th 20.4 19.1 21.5 
AMM “Ste itce 41 «s 4.4 33.8 I! 13.0 19.8 
iO ck acer ie) SUL 16.6 TO 17.4 
OLE An) ees eee ee Owl 29.0 14.9 7.9 17.0 
TOOLS tae Senor aie ame Papell PHAN 14.5 3.9 15.0 
Siete tac ke ces a) 23.6 14.8 1.4 12.6 
OO amr ees oe, Ue 1.8 PAY) 13.6 PAs Il 5.9 


250 AN EXPERIMENTAL STUDY OF CHILDREN* 


more than school boys do, up to seventeen years. The period of steady 
though slower improvement continues with the school boys up to eighteen, 
and gives them more of a lead over working boys ‘at eighteen than they 
had at seventeen. To test whether or not the sixteen-year differences were 
seriously modified by the introduction of a new and unpracticed set of boys 


TABLE 219 — CANCELLATION — ACCURACY: DIFFERENCES IN 
PERCENTS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
PERCENTILES 14 yrs 15 yrs 16 yrs. 17 yrs 18 yrs 
LO em’ papa gee take sae 19.3 Halal 4.3 4.4 12 
20) ae) eee 13.8 4.3 3.7 3.0 2.5 
30)! tes Pee 9.9 2.6 326 2.8 6 
AO) sommes tc tiers Aton 9.4 3.3 3.8 3.3 6 
50: ees Adascace akc ae 6.9 1.8 4.0 2.0 555 
60 See oe one eae 5.6 ale 3.2 ek as 
(Ota eee cae 5.5 8 2.2 9 3) 
SOT cae ce cee t pts 3.3 6 1155) av 2 
198 ae eee ea ne ies 3 ay 2 ai! 
TABLE 220 — CANCELLATION — INDEX IN SECONDS 
Girls 
x | M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
f Un Bee ee See 3 948 .0 | 301.9 | 220.1 | 286.0 | 240.0 | 521.5 | 402.4 | 396.0] 547.0 | 260.0 
LO Stes eae tone S: 297.6 | 186.6 | 223.0 | 212.5 | 173.2 | 304.0} 206.5 | 280.1 | 215.1] 170.6 
20) ee meen 263.7 | 170.1} 200.0} 195.0] 154.5 | 251.3 | 184.8 | 208.9 | 192.9] 155.1 
SO eee sexe eee 242.4| 157.9 | 183.0] 184.6] 144.9 | 228.1/]171.1 | 192.7] 178.7) 145.2 
Al) ere Oise ae 224.4] 149.4 | 174.1) 172.3 | 133.6 | 210.9 | 159.3 | 178.2 | 162.6 | 135.6 
DO. aaa ee ee ee 208.0 | 141.0 | 164.4 | 163.8 | 128.4] 195.2] 150.8 | 167.1] 157.1 | 126.6 
COE ee ee 193.5 | 183.3 | 156.0] 154.3 | 112.8] 182.3 | 142.2] 158.5] 148.8]117.8 
(AU br aeseny owe ld 180.4 | 125.7 | 146.0 | 145.0] 105.1] 170.2 | 133.9 | 146.9 | 140.6] 109.9 
SOS Se eee 161.9] 117.0] 1386.0} 136.0} 90.1) 157.9] 125.8 | 136.5 | 129.7] 101.9 
OOM SE Ace ee 143.7 | 106.8 | 124.2} 122.2} 80.1] 148.7) 113.7 | 124.2]117.4] 95.1 
Ua bee Seeley Sees 8s 89.5] 88.7)|109.2)| 81.2) 76.0)/411.5] 84.1) 87.5) 87-2) 80.1 
No. of Cases . .| 327 | 254 | 235 160 Curl 322 | 278 | 289 239 199 
S [cm |B) | See ee ee 
| ee [eee |e ee) ee an a 
: + 
Median a). og le tS SS = Wo im 0 © we 
oS © rs) we a ran or) to =) ° 
rf tt ee | Se tg ce) ee) eed ede 


Oe, Rises tt oe 40.7 | 23.8 | 25.3 | 24.7 | 28.6 | 37.8 | 24.1 | 29.6 | 2.0 | 22.2 


oo 
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(X2), the percentiles for index of X; and X» were worked out separately. 
The median difference between the two was 4.2 seconds in favor of X's 
The X¢ series thus tends to increase slightly, rather than to decrease, the 
sixteen-year difference between school and working boys. 

There is more difference between inferior school boys and inferior work- 
ing boys in this capacity than between superior ones. This trend is the 
same as that for card-sorting, but the reverse of that in the other physical 
measurements. 

Among girls, the differences between school and working groups are 
much less striking than among boys, but the general trend of events is 
similar. The percentile scales appear in Tables 220 and 221, and the dif- 
ferences in Tables 222 and 223. In accuracy, school girls have a large 
advantage at fourteen, which tends to become less with successive years, 
and is least of all at eighteen. In index, the working girls have the advan- 
tage at fourteen and again to a less degree at seventeen years. At fourteen, 
then, the school girls, like the boys, sacrificed speed to accuracy as com- 
pared with working girls. Between fourteen and fifteen the school girls, 
like the boys, gained far faster than the working group in speed, and were 
superior in index at fifteen, while the working girls gained more in accuracy 

TABLE 221 — CANCELLATION — ACCURACY IN PERCENTS 


Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs.:| 18 yrs. 
1b, .| 27.5] 72.0) 42.0] 58.0} 80.6] 30.8) 52.0} 45.1| 46.0) 70.6 
LO rr Celeste Slee SOvolmossOimoo-4.|'18o.9)10 70.616 76.9)). 90:8 
205... .. .| 78.6) 90.8) 87.3) 91.2) 95.3) 65.2) 88.5] 82.9) 84.2} 93.4 
DOME | Soro! eO2, 8.90.4.) 94.0 96.0)! 73-9) 9158) "86.3 -87.6) 95.8 
A) Sao. 9 1 9301) G529 9626)" 7851 95-0) 8921 | 90.0)|> 96:4 
nS SONG 00221895) 0620) Ore2 | 6L.G 96.5) 91.4) 92201-9629 
re O25) (Oneal mOOr4a Oneal O (ag llGOs Ol eOr lil 9326 | 95-51) 897-0 
70) ae 0404.11 898, 016973) 9009980) 88:0) 98.0) 95.71 95.6) 98.2 
Ce OOLOMmOS RSH OS om OS (mos. OllmO2 Oil OS. Oi 297.2: 97219858 
Of) OSC OON 7am OO IN OONS OO ANOS A997) “98.6: 298.6) 79914 
U.L. ... . .| 100.0] 100.0] 100.0} 100.0} 100.0} 100.0] 100.0} 100.0 | 100.0} 100.0 
No. of Cases . .| 328 255 236 164 77 327 279 294 242 199 
? on ¢ t Nt) ron oo iS =} ive) 

i in rv vt H- ; it H- H- ite H- 

Median... on re) nse oe) i) oo ww nS nN ho 
hd hy hy hd rd ac) ac) by Eee | tae! 

tel et | Mie) ey eS ee IP eb ee ee |) 

Q 7 fp 4 BL5 4.0 332 Led We lOr4 | 452 6.1 5.4 2.0 
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and were practically equal to the school girls. At sixteen and seventeen 
years the school girls maintain a superiority in accuracy, but the working 
girls approach and at seventeen surpass them in index. At eighteen the 
difference between the two groups is least of all. The school girls have a 
slight advantage in both index and accuracy. The rapid gain in speed for 
the school group between fourteen and fifteen is characteristic of both girls 
and boys. In both sexes, the superiority in index is greatest at fifteen. 
In both sexes, the working group gains in index faster than the school 
group between the ages of fifteen and seventeen, while the gain between 
seventeen and eighteen is greater for the school group. To test the extent to 
which the introduction of a new group of unpracticed girls (X2) at sixteen 
years modified the situation, percentile scales were worked out separately for 
X,and X. Asin the case of the boys, the X» girls proved slightly superior— 
their median percentile was 3 seconds better than that of X;. Their effect, 
therefore, was to enhance slightly the superiority of the school group. 


TABLE 222 —CANCELLATION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs 17 yrs 18 yrs. 
Oa ee ee 6.4 19.9 (ial 220 — 2.6 
740 is ay Te ie sears nes I —12.4 14.7 8.9 —2.1 6 
BW ir a Pre Rie  ae —14.3 13.2 9.7 —5.9 a) 
AV EE op SENT PUR —13.5 9.9 4.1 —9.7 2.0 
oO a —12.8 11.8 Dish —6.7 — 1.8 
CaO ictal ol Geog Ds ute —11.2 8.9 20 —5.5 5.0 
1) eee a nd —10.2 8.2 9 —4.4 4.8 
SO ieee ara 4.0 8.8 a) —6.3 11.8 
OOS Weed es 0 6.9 a) —4.8 15.0 


TABLE 223 — CANCELLATION — ACCURACY: DIFFERENCES IN 
PERCENTS BETWEEN TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs 17 yrs. 18 yrs. 
LO lene he ee ee 16.3 S20 5.6 9.4 Leo 
20 eee an tere 13.4 2.0 4.4 7.0 1.9 
510 ered: ernie Ay ne 9.6 1.0 4.1 6.4 2 
AQ) eC: a ae ce 9.1 —.1 3.9 5.9 2 
OU es Se aa ee 8.0 —.1 4.1 4.5 3 
60 Ae. ae ee 7.0 0 8 3.5 old 
(Oss aoe tee ee 5.9 0 1.6 2.3 al 
80) aegis. ee 4.6 —.1 1.0 1G gil 
OOF Bs See aes 3.2 0 “0 ai 0) 
ee eee 
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SUBSTITUTION 


The ten-percentile scales for boys in the various elements of the sub- 
stitution test, for school (X) and working (M) boys separately, are given in 
Tables 224 to 226. The differences between the percentiles of the school 
boys (X) and those of the working boys (M) are shown in Tables 227 to 229. 
In interpreting these tables it is necessary to remember that at fourteen 
and fifteen the test was given with three practice pages made out from the 
key and the fourth page from memory, while at sixteen, seventeen, and 
eighteen it was given with two practice pages made out from the key and a 
third page from memory (see Chapter IV). The accuracy reached on the 
practice pages was of so high an order and differed so little from group 
to group, that it was not worth while to take it into consideration except 
as it determined the index. The percentiles for accuracy on the three prac- 
tice pages at years fourteen and fifteen were worked out. The percentile 
differences in the greater part of the two series are only a fraction of a point 
on the scale. In the lower half of the fourteen-year scales there is a differ- 
ence in favor of school boys on each of the three pages. At the ten-percentile 
level it amounts to 7.4 points on page 1, 3.1 points on page 2, and 2.1 
points on page 3. At fifteen the difference even at the ten-percentile level 
is only 2.4 points. Differences in index thus seem to be primarily differences 
of speed and only to a very slight extent differences of accuracy. On the 
memory page, however, accuracy, which measures the perfection of learning 
after an amount of practice which was constant, is of significance. The 
amount of practice given proved to be so great that the majority of subjects 
in both groups reached a high degree of accuracy. It is interesting to note 
that while the difference in accuracy of memory between school boys and 
working boys is slightly in favor of the working boys at fourteen, it grad- 
ually shifts in favor of the school boys until at eighteen the difference is 
greater than at any other year and is in favor of the school group. 

The significant measure of the test is that of index, in which speed of 
performance is the chief determining factor. A glance at the table of 
differences shows that the school boys are superior in every element of the 
test. The differences between school and working boys are greater at 
eighteen than they were at fourteen. Between fourteen and fifteen the 
school boys gain more than the working boys, while between fifteen and 
sixteen the working boys gain much more than the school boys. After 
sixteen the difference in favor of the school group gradually increases and at 
eighteen is greater than it was at fourteen, though not quite so large as the 
fifteen-year differences. Interpreted in relative rates of growth, this 
means that the schoo! children complete their period of most rapid improve- 
ment in this type of performance at fifteen, while the working group con- 
tinues to sixteen. Since the X» boys proved to have a slightly better record 
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TABLE 224 — SUBSTITUTION — INDEX IN SECONDS 


Boys 
Practice Pace 1 


PERCENTILES : = a 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. 16 yrs. | 17 yrs. 18 yrs. 
L.L.. ... . .| 285.0 | 227.6 | 244.2] 198.0] 180.0 | 400.0 | 286.0 | 254.6 | 248.6 | 477.2 
NO) ee es RRS woes 199.0 | 169.6 | 159.4] 153.3 | 139.0 | 227.5] 205.8 | 181.1] 182.9] 176.1 
20 aie ee epioee: 181.4] 153.1] 147.5] 138.4 | 128.0 | 208.1] 186.2 | 161.4 | 163.6 | 159.0 
SOs eat eee 171.7 | 141.0] 136.8 | 131.6] 118.8] 195.0] 174.6] 153.2 | 153.6 | 150.9 
AQ ais tl Seast 162.7 | 134.8] 128.2] 124.8] 114.0] 183.7 | 165.8 | 145.9 | 145.5] 142.8 
D0 Fare ee acon 154.6} 129.2}119.7] 118.2] 109.4 | 172.7 | 157.3 | 138.8 | 1388.4] 135.5 
OO ion 3 be Pee sen 146.8 | 123.6] 114.0] 112.4 | 104.6] 161.9 | 149.6 | 132.7 | 131.6 | 128.5 
00) Soars odes eae 138.9} 117.4} 108.3}106.8] 99.8] 151.9 | 141.7] 126.5 | 125.2 | 121.6 
SOs A ear: 129.1] 110.1] 102.6}101.0} 92.0] 142.0) 132.3] 120.4} 118.0] 113.8 
90 aps heal EAE 118.8}101.6] 92.6] 91.0} 84.0] 129.4] 122.4] 107.3] 108.0] 105.7 
Ola oe oe O20: | eS2eDaleezion 0 69.8] 71.0] 82.2} 69.6} 78.2)100.0 
No. of Cases . .} 423 295 | 285 175 66 340 382 347 309 304 
ee e e i — — — — — — 
Bele ties S eS eeias eis 
(or) i) “I bo ad “NI w {oe} od or 
H- H- H- IH IH H- H- 1 H- I+ 
Median® =: = 7 an = a 23 3 an ae Hi 
eu) no cs or co oo = iw) iw) at 
A Lisa eee Need Weiss We Biles Boal pe. 
QWs oe el 20S POs ILLS AA Oe OIL See Ie? de ale ean Oooo matin ton 
Practice Pagr 2 
PERCENTILES x 5s 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. |-14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Tes le ee ae eee 211.8 | 185.0 | 277.1 | 178.0} 180.0 | 378.0 | 241.3 | 260.2 | 221.7 | 209.1 
LOS at ee 159.2 | 1385.2 | 138.7} 131.6] 114.4] 184.8] 168.6} 153.9 | 150.6 | 152.2 
Die ee 145.7 | 122.9 | 125.1] 117.8 | 104.0] 165.2 | 151.4) 128.7 | 135.1 | 135.7 
SON) See cme 135.4] 114.1] 114.3]109.8| 97.2] 151.4] 139.9] 125.5] 125.9] 125.2 
AQ ing Wait peteck ae 127.3] 106.3] 105-4} 101.4] 93.0]139.5) 131.8] 121.9] 117.9] 116.8 
00 Feet eee 119.4) 97.1] 97.9} 96.0] 88.4)133.2| 123.7 | 114.1] 112.0| 110.4 
GO. Aad eee 112.6| 91.6 2.8] 91.2] 83.8] 126.9] 115.9] 106.5 | 106.1] 104.0 
(OMG ene 105.7) 88.0} 87.6] 86.2] 78.9] 120.6|108.4] 98.9]100.2| 97.3 
rol ORI Tat Bee. ee 100.5] 82.6] 82.4] 81.4] 70.4]110.4]100.8| 91.2] 91.2] 89.8 
OO) eT ce ea ee 87.0} 73.0) 72.7) 71.6] 62.0] 99.8] 88.5] 83.5] 82.0] 82.3 
LOU SHES dere) sess 66.6) 53.11 55.0 47;.0'}, 68:55) 55-0) 75022) 6220) 4720 
No. of Cases . .| 425 295 287 175 67 347 381 347 307 303 
= — rer 
S| 3 | 3.18 etal ae i 
is = Te) =) cS to = = oO i 
H- 
Median... . a aK a “ a 1g ‘si eo i 
= ne) oo cS Fen or oe) a i) 9 
0 0 a ~ x a a ~ 0 0 
One 18.8 | 16.6 | 17.4 | 15.0 | 10.3 | 21.4 | 20.6 | 16.0 | 17.4 | 18.5. 
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TABLE 224—Continwed 
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PAGE 3 
x M 
PERCENTILES eee Memory Paar 3 poreode Memory Paan 3 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
L. L. 194.5 | 217.7 | 427.6 | 448.0 | 415.0 | 276.4 | 355.5 |1749.0] 1476.0] 635.0 
LOR as S 3. 145.3 | 122.2] 177.5 | 188.6] 148.0] 165.5] 156.9] 244.0] 226.6] 214.2 
PO 5 Ah ac ae 129.9 | 112.0 | 136.2 | 144.4] 114.0] 145.9] 138.9] 181.8 15.7| 160.9 
S10) ee pee ee 118.6} 103.2 | 113.7 | 122.4] 101.5 | 133.6] 127.8} 149.3) 127.6] 136.2 
AQ meh ate se oe 112.3) 96.5] 99.6/104.5| 86.4] 124.0}117.9] 118.3} 113.2) 119.4 
50) ees eee 106.9] 90.9} 91.8] 92.9] 76.8/115.9} 110.7) 108.5} 102.1) 105.2 
GOMER Lice n is 99.5) 85.4] 84.0] 85.7] 70.7|108.7|103.6} 98.7] 93.1] 93.5 
LO ees OAR 2 8.3 92.3] 79.8) 76.3] 79.4] 66.5]/101.6) 96.0]} 89.6] 85.7] 85.0 
SO eee we ee SOND 2OOSe MNO 2h! G21, 6) 92051! 983.0) 80.5 78.8] 77.5 
Waris oacaene a OR mOOE SO Leen Gan iloObc Sor shes wlaliee (Ole 71.2) 69.0 
Us 57.0} 49.0) 50.0] 86.5] 47.0) 59.4) 54.0] 52.8) 40.4) 47.0 
No. of Cases . | 427 294 284 173 67 339 383 334 307 303 
— — — — i — 
S © Ne) Re) ~I —_ ont = oO i=} 
Or So Lod 1h) for) Or So wm bo Or 
No) Ro} (oa) Ro) oA Re) “I on an to 
is H- H- fats ae H+ + ft H+ + 
Median . Ve a ~ bee ee re a us we MS 
me bo SS “I iad he i ioe) — ci 
a ao a a ~ a as) a a os 
©. 17-8) 16204) 2603 1) 30.0) 2156: || 16.45) 2007 | 40.3 Oa) || wate eh 
Memory Paar 4 
xX M 
PERCEN- 
TILES 
14 yrs. 15 yrs. 14 yrs 15 yrs. 
Hot 884.0 464.1 7 1257.6 906.5 
10. 203.1 157.9 226.0 238.5 
20. 5227 IPRA 162.3 168.2 
30 . 128.2 108.2 13 7a aH 
40 . 112.5 97.2 121.0 114.7 
50 . 100.9 86.7 11,2 104.9 
60 . 93.8 81.0 101.9 96.1 
vOme 87.1 Bat 93.6 88.3 
80 . 80.4 68.7 85.6 80.5 
90 . 69.5 62.7 (oud 69.6 
U.L 56.4 47.0 53.0 52.6 
No. of 
Cases 423 292 ; 337 378 
Median} 100.0+2.9 P.E. SGmietao Ole Ly | 111.2+3.8 P. E. 104.9+4.0 P.E. 
Q 47.5 34.5 52.3 58.3 
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TABLE 225 — SUBSTITUTION — INDEX 


Boys 
Sum or Practice PacEs 
x M 
PERCENTILES Pagss 1, 2,3 Paces 1, 2 Pacess 1, 2,3 Paces 1, 2 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 


672 | 630 | 424 | 351 | 350 | 1088 | 855 | 557 | 470 | 614 
494 | 387 | 295 | 270 | 227 541 | 513 | 358 | 331. | 317 
447 | 374 | 265 |-251 | 223 | 499] 468 | 299 | 298 | 291 
A423 | 357 | 245 | 239 | 214 472 | 439 | 282 | 281 | 273 
402: | 339 | 231 | 227 | 205 449 | 415 | 268 | 265 | 254 
382) 82k) | 219) e217) | 196 421 | 393 | 255 | 251 | 242 
364 | 3806 | 208 | 206 | 188 400 | 371 | 241 | 239 | 230 
346 | 291 | 196 | 195 | 180 379 | 355 | 228 | 233 | 219 
328 | 274 | 186 | 184 | 169 352 | 333 | 215 | 217 | 208 
295 | 254 | 171 | 170 | Lo4 318 | 307 | 202 | 199 | 193 
ZOGH | LS Tan LOOM 14 OR t 201 (2190) 208 | eb 


No. of Gases. .| 418 | 293 | 286 | 172 | 66 | 349] 377 | 346 | 305 | 304 
oo oo bo to e — co bo bo no 
ie) 1S) rm hat > to s ~ S = 
nN re io} ~I oO — [oN] OU —s bo 
+ ++ + He He + = H+ Ht H- 

p oe os SS x 4 = ee SS XS 2) 

Median... . i) =) ww on aN ro) re) fon 0 i 
ae ees (esc a ee a sd ec 

OFC e ea. 49 | 41.5 |) eas || PW 60 54.8 | 34.5 | 39.5 | 34.3 

TABLE 226 — SUBSTITUTION — ACCURACY IN PERCENTS 
Boys 
xX M 
Percenciuns Memory Memory Memory Memory 
Pacr 4 Paar 3 Paar 4 Paar 3 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


A bee ae ee 30.0] 56.0] 24.0] 49.4] 48.0] 28.0] 24.0] 18.0] 20.0] 26.0 
LO ims ees ereen fe 6907 (6.44) 7320) 3c) Fr e8) COLSI Gre Sasi yao) moe, 
ZO Wee a eeee ers 80.7) 84.91) 82.9) 83.3! 888i] “82. 11) 84-2 80a 835 Oi eee 
Oi, meme ee 87.6) 90.4) 90.1] 90.8] 96.7| 88.8] 91.5] 88.0} 90.2] 89.5 
AQ) iro atom oy dokatt 93.3] 94.6) 94.2) 95.41 99.0] 98.5] 95.0] 92.6] 94.2] 94.6 
80) Pau een te 96.2] 96.9] 96.2] 98.2)100.0} 96.4] 96.9] 95.3) 96.2] 98.1 
CO 2 ee en ant 97.3] 98.1] 97.5] 99.4|100.0} 97.7] 98.1] 97.0] 97.6) 99.6 
(OU eRe bak 98.2} 98.6] 100.0] 100.0] 100.0] 98.4] 98.7] 100.0] 100.0] 100.0 
SOx. el ee 98.8] 99.1] 100.0] 100.0} 100.0} 98.9} 99.0] 100.0] 100.0} 100.0 
°0 Sere ek CReeen 99.4} 99.5] 100.0} 100.0] 100.0} 99.5] 99.5] 100.0} 100.0 | 100.0 
Wy en Gre Mat Sees 100.0 | 100.0 |.100.0 | 100.0. | 100.0 | 100.0 | 100.0} 100.0 | 100.0 | 100.0 
No. of Cases . .| 425 293 285 174 67 Oeo 384. 337 309 304. 
$ | el 8 | le ee ee 
bo Re} bo to nN ¢ i ' 
; H+ H+ 1+ H+ + H- ra He ne te 
Median.... i ns ox os fen uN to on on on 
a) A Be ao ~ an) ~v vw 0 uv 
0: ean 6.1] 6.8 6.6 TO ore 
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TABLE 227 — SUBSTITUTION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
Practick Pace 1 Practice Pager 2 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
OE erwin. Ree ZEON SOeoe| EOL aie lOe4e IN Oielele2oa6) |ose4: | elbe2 1 19kO norms 
PANY ts “ate sen naa Got || SR || Wei PSP) BLO) Mey |) 3s AON elim eoerd 
S10) 5 ae ee eer ae 73.33 |) BEI || ME QP || GMAIL | UGS |) SEES || TE |) TAY |) RH) 
ZNO) va ge ae ee a PND) | SUL || |) AD oee |) PSA |) ALO) Ls |p os || AUB as | ORY 
‘OO Merten) tab TSS Ab || PASS AL || TU CIL 1p PAOPA || OAS IL Wee os EPL (6) || MUG) so | TGs (0), |) BAN) 
(sO) G Ge eee eee Pete ZOFON ELS Aeon neon On 4 sn 24s eS Tale 14a Onl ono, 
Oe eee 8 L320 MR24onl USe2e soso si 14 Os 20k S| Tl Se a0 1e4 
toll} seein ae Gans IPE) || POF | alr etal TKO) PALS} 9.9 | 18.2 8.8 9.8 | 19.4 
OUR RAMAN b: LORCA PCORSm plas ie Ol ezilee ane LAV Smet oro OSS Ora e20ES 
Eres Memory Paap 3 Memory Paar 4 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 14 yrs. 15 yrs. 
OMe ne cet: 20.2 34.7 66.5 38.0 ale? 22.9 80.6 
D0 age lg ee dans 16.0 26.9 45.6 13.3 46.9 9.6 40.5 
SUS ohio eae 15.0 24.6 35,6 5.2 34.7 8.9 23.5 
ZOE Me Sa iLike Te 21.4 18.7 8.7 33.0 8.5 1725 
DU eee wee as 10.0 19.8 16.7 9.2 28.4 9.3 18.2 
CO meorey iran. ee 9.2 18.2 14.7 7.4 22.8 Sail Test 
CO ie Bir ak 9.3 16.2 183.3} 6.3 19.5 6.5 12.6 
SO eee. G8 15.5 11.8 9.6 14.9 5.2 11.8 
SOR eaten: (eal 14.8 9.7 8.7 12.8 5.6 6.9 


TABLE 228 — SUBSTITUTION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
Sum or Practice PaGEs 


Pages 1, 2,3 Paass 1, 2 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
LORS Roe 47 126 63 61 90 
D() ees folks, SA 52 94 34 47 68 
Seen: Clete ko 49 82 37 42 59 
A) ane. a nse 47 76 37 38 49 
OV C36. crc eee 39 72 36 34 36 
COM mee. at hai 36 65 33 33 42 
TV OS cate ee Ome 33 64 32 38 39 
SO ge Pay ae vate 24 59 29 33 39 
QO Se Peter te 23 53 31 29 39 
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in index of page 1 at sixteen years than the X; group (see Chapter VI), the 
small rate of gain of school boys between fifteen and sixteen cannot be at- 
tributed to the introduction of a new and unpracticed set of boys at six- 
teen. 

In this test, as in the other mental tests so far discussed, the differences 
between school and working boys are greater in the lower than in the upper 
part of the scale. In other words, the differences between poor school boys 
and poor working boys in substitution are greater than the differences 
between the good ones. 

The ten-percentile scales for girls, in the various measures of the sub- 
stitution test, for school (X) and working (M) girls separately, are presented 
in Tables 230 to 232. The differences between the percentiles for school 
(X) and working (M) girls are given in Tables 233 to 235. The course of 
eventsison the whole similar tothat found among the boys. Theschool girls 
show superiority to the working girls at every age, and in every phase of the 
test. As in the case of the boys, the difference is primarily one of speed 
rather than one of accuracy. The percentiles for accuracy of the practice 
pages at fourteen and fifteen showed conditions similar to that of the boys. 
The differences between the percentile scales for school girls and working 
girls were only fractions of a point, except in the lower half of the scale at 
year fourteen. At the ten-percentile level of year fourteen, school girls were 
5.9 points ahead on page 1; 2.5 points ahead on page 2; and 1.3 points 
ahead on page 3. At fifteen even the ten-percentile difference was only 0.1 
of a point. The difference between school and working girls is somewhat 
less than the difference between school and working boys. As in the case 
of the boys, the school girls show more superiority to the working girls in 


TABLE 229 


SUBSTITUTION — ACCURACY: DIFFERENCES IN PERCENTS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) _ 


Boys 
Memory Pace 4 Memory Pacer 3 
PERCENTILES 

14 yrs 15 yrs. 16 yrs. 17 yrs. 18 yrs 
LOVeSeafean cee Wh oa rd —1.1 9.0 4.2 al 4.1 
D0) een eee ae —1.4 af 2.8 — .6 6.5 
BO Seen ie es —1.2 —1.1 Zed 6 od, 
A gear ce eer Soom — 2 — 4 1.6 ie 4.4 
SO aes Tee see — 2 (0) a) 2.0 1.9 
60) eerie — 4 m0) 10 ates 4 
(AURIS, ots Gps cha: — 2 — 1 0 0 m0) 
SO Sco Pee — .l alt m0) 40) m0) 
IO MSDES . ection, Ges = 0 — .l m0) A8) 0 0 
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TABLE 230 — SUBSTITUTION — INDEX IN SECONDS 
Girls 
Practice Pagr 1 


x ) 
PERCENTILES a 

14 yrs. | 15 yrs. | 16 yrs. 17 yrs. _| 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

L.L.. . . |481.0} 237.7 |300.0+|217.0 | 240.0]419.5 | 307.8 | 249.0 | 248.0 |260.0 
LORE rer: ¥ 209.4] 175.4/163.3 |154.8 | 150.6] 217.1] 200.6] 179.0] 182.0 |184.1 
FAO wens geet 185.9 | 157.0 | 143.9 138.8 | 136.2] 192.4] 177.0] 163.5} 165.3 |163.2 
SO ees hh, 172.8 | 147.1}135.5 129.8 | 128.0] 179.3] 166.2] 153.8] 154.0|149.2 
AO Ses ser 162.8 | 138.2]129.4 {121.2 | 119.8) 170.9] 156.6] 145.9 | 144.8 |138.5 
SOM At. 154.2] 131.9 |123.4 |115.0 | 114.6] 162.6] 148.6] 188.3] 137.3 ]133.0 
GOLELS te: be T. 146.1) 125.5]118.5 |109.0 | 109.4] 154.3] 140.5] 132.0] 131.9 |127.6 
ORS + hake, 137.7 | 119.0 \111.2 |103.2 | 104.2) 146.1) 133.8 | 125.6] 126.4 1122.1 
SOF E Wesetk 128.7 | 111.0/105.2 96.6 98.2) 186.9 | 127.1] 116.4} 120.9 }114.2 
OOM ae 118.6] 102.9] 97.1 88.1 94.2 | 125.0} 120.3} 106.1] 108.5 |104.7 
URL ee Se cOllewoS.\0 72.0 74.0 74.8] 83.3] 98.4] 76.5} 86.4] 74.4 
No. of Cases } 329 253 239 162 78 292 285 293 239 199 
= e = em — cond — — me — 

x 2 $3 ot is 8 bo % s 83 

i) a) ns o o> rer) ron os os =) 

I+ ae fata H+ H- + H+ H- HH + 

Median . . a 7 = i NS a me Le a = 
or on ee) for ee for) or) He or “I 

gel acl Seclaw eed Dies ec ec Me 

Omer pte 22.8 | 18.6 | 15.8 16.4 HOLO E22200 520 Gn Sis 9820) 1970 

Practice PAGE 2 
x M 
PERCENTILES 

14 yrs. |-15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Te |) 280), 0) 195.0)//262.5)/165..6  /472.70))298.4))295.1 |. 273.8 | 238. 6) 188.5 
LO cer 3% | 163.3] 140.6] 145.9]131.0 | 130.6] 176.1] 168.1] 157.3] 157.6] 156.0 
AU ae eee .| 149.1]125.0)126.9/117.0 | 113.8) 159.0] 145.3] 1389.7 | 139.1] 136.5 
SOM trate c- 137.6] 115.8] 115.4}109.0 | 103.4] 149.0} 134.3} 130.2] 128.4} 119.7 
EL) Meco oe vs 128.6] 109.6 | 107.5 |101.2 97.0 | 189.1] 126.5) 120.8] 118.7} 112.8 
50) 2 oe ee 119.7] 103.4} 99.8} 95.8 92.6] 1380.4} 119.0] 114.1) 112.6] 105.9 
COM Bae 112.7| 97.1] 94.5] 90.4 88.2} 121.8} 112.9} 107.8) 106.6] 99.1 
LOM te spar i 106.0] 90.6] 89.2} 85.3 83.6} 113.1) 106.7] 101.5) 100.5) 92.9 
SUM Nemes. 98.5] 84.0} 84.0] 80.1 78.4)104.4]100.6] 92.9] 92.3] 86.8 
OO RP Meu La. €2 7 rasan) ardsacen |) 7AOMO) 69.2} 92.7] 88.6] 83.6] 83.9] 80.6 
(ONG Thy : 64.0] 50.4] 57.6) 57.0 61.0] 68.0] 67.4] 61.0] 54.6} 65.0 
No. of Cases . 329 254 240 161 78 295 283 294 240, 200 
mom) 2S Sr. e eas hee | Shee 

rs te Ke i ri + A H+ 1+ AR 

f i ont io — 

Median. . . Z es "Sr heee iy “a ee nN oe Ny 
gee) eo) ai ett ett) at aed Pot 


— 
~ 
ceo 
ft 
On 
bo 
CO 
uaa 
i) 
bo 
= 
S 
= 
oo 
Cc 


(OP oo 5 i ond oe oe USO MLSs tea LOLS 
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TABLE 230—Continued 
Pace 3 
>. M 
PERCENTILES Tones Memory Paan 3 ey Se cee a 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

1b, Ub .| 243.0 | 192.9 | 743.3 1354.9 |360.0 | 242.9 | 248.6 |1425.0] 833.0 | 932.2 
LORS ery a. 153.3 | 181.9] 218.5 |191.4 |145.8 |156.0] 150.9] 261.3) 283.6 | 240.7 
DO) Ge ey e 135.4] 117.6] 161.0 ]138.1 |103.0 | 139.9] 134.4] 209.3] 189.0} 168.0 
SOWA ES core E 125.21 107.2) 127.0)110.2 | 96.6 }129.7) 122.9) 156.1) 141.5) 13126 
ClO ae! Fats Oe 116.5] 98.2|110.2]100.6 | 92.9 |119.7)115.2| 128.0) 124.2) 117.1 
D0 At eee E 109.5} 92.1) 97.9] 89.8 88.8 |112.7| 108.7] 111.3] 107.9 | 103.9 
60 FS ee 101.9} 86.1} 89.5] 81.3 | 82.9 |105.8|102.3} 99.6) 94.9] 89.9 
LO er a ae 94.4] 80.0] 81.2| 73.4 | 76.8 98.6] 95.5} 91.9] 86.4] 83.2 
SOS 5 a. Beets 4: SONI) (OR ALTA eC (one 89.4] 88.4] 84.2) 80.1] 76.1 
OO re see 15:6| 64-4) 62.0)| 55.6 60.0 80.3] 81.3] 73.6} 69.4] 67.8 
(Ul, Ie 58.0] 48.0} 46.0] 50.0 34.0 59.8) 59.2) ~52.0) 5118) 5401 
No. of Cases .| 330 254 238 168 (S77) )eoor 283 286 241 199 

RD ces Meee fet ues de eee get Sk ae 

ox jt a) oo 00 NI NI oo Rey re) 

H- an an H+ H ae H+ H- H+ H+ 
Median... = io w nS. = = = ss ce < 

nS ot NI “NI fore) oo a Lo e 

ee ie a Bn ue ei kak |e = 
Ol eee | 20.0 | 18.2 | 338.8 | 27.1 12.4 20.4 | 18.4 | 47.3 41 35.1 

Memory Pace 4 
PERCEN- at 
TILES 
14 yrs 15-yrs. 14 yrs. 15 yrs 

L. L 638 .0 400.0 6000.0 1987. 
10 . PAORTE 162.0 217.2 225.3 
205, 157.1 131.7 161.4 153.0 
SO) 130.2 114.0 140.5 130.2 
40 . 115.1 99.4 125.4 115.1 
KO 106.4 88.9 112.6 103.9 
60 . 97.7 79.1 101.0 95.6 
7) 88.7 72.9 92.6 88.5 
80 . 79.7 66.6 84.5 81.9 
90 . 69.1 60.3 73.5 70.4 
Us i 56.8 44.2 oom 50.6 
No. of 
Cases 331 254 291 284 
Median| 106.4+2.0 P. BE. | 88.94+2.1P. B. HAP) GN IE) TE. 103.9+2.2 P. BE. 
On 29.8 26.6 31.2 
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TABLE 231 — SUBSTITUTION — INDEX 
Girls 
Sum or Practice Pacrs 


x M 
PERCENTILES Paazs 1, 2,3 Paans 1, 2 Pacszs 1, 2,3 Paans 1, 2 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

LSS sae A 780 603 438 482 503 847 903 506 515 420 

LO ee so 516 424 302 ST 212 540 513 334 326 330 

AY) is ae ee 466 393 265 249 247 482 451 302 299 294 

SO) g) ee ee Ae 431 376 249 ou 232 452 418 283 282 269 

CG) | a ses oe 409 346 236 225 219 424 396 266 265 Do 

SUM. Seda ere 389 332 224 212 207 404 378 253 249 244 

CO ater a tt a ae, 368 314 216 200 197 386 354 241 241 230 

CUA. Se ROR 2 ee 347 295 207 189 188 366 343 230 233 218 

SOMME adams ce 322 278 197 178 179 341 326 216 218 206 
OOS te 294. 256 181 162 140 308 303 197 207 190 

LU LOM ns soe 210 189 146 126 143 239 234 149 14 151 

No. of Cases . .| 327 252 239 158 78 295 278 293 240 199 

8 o3 iS i 8 5 = y eS x 

o nS) nS SS) <i m4 00 oo © nS 

}- H- H+ H- 1+ lH H- H- 1H H- 

oe (a (Sa ei CO 

Naas No) Ro) bo (ee) S NI fen on = 

Median’. ). 92°: a i i is i . e NS td - 
Oa Sy oF 49 ND PS 28 56.5 50 35 33.0) | 35.0 

TABLE 232 — SUBSTITUTION — ACCURACY IN PERCENTS 
Girls 
x M 
Penoesmies | MEMOns Mizuons exons afzwony 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Jy, ABE 28.0] 26.0] 26.0} 48.0] 34.0] 24.0 SO 1220 2270) 52220 
10 VOLO CORO) COLO} eta IN Seo) edie 2il O20) |) O42.0)\) (O2261| 69) 0 
DOs. ey or 85.9] 85.3] 79.6) 88.9| 87.1] 80.9] 85.3] 76.4) 76.2) 82.0 
G10) ie ly 6. eeceeee 92.1) 91.8) 87.5] 93.2) 96.1] 87.0} 91.7) 84.2] 82.9) 91.2 
NO i aes tae aa 94.7] 95.6] 94.0] 96.8] 98.2] 92.0} 95.7] 91.8} 92.4] 96.0 
ISO ae ae 96.9} 97.1} 95.2) 98.8| 99.5) 95.8] 97.2] 94.6] 95.1} 97.6 
(0, 0 eee 98.1] 98.1] 97.0/100.0]100.0| 97.4] 98.2] 96.4] 96.8] 98.7 
LO MRRCC Men 98.6] 98.6] 100.0/100.0}100.0} 98.3] 98.6] 97.6] 100.0} 99.7 
SO eee eee 99.1] 99.1/100.0/ 100.0] 100.0} 98.9} 99.1] 100.0} 100.0] 100.0 
(ete cyte ses -| 99.5} 99.5]100.0] 100.0} 100.0} 99.5] 99.5} 100.0} 100.0} 100.0 
MOI ab; 1100.0! 100.0 | 100.0] 100.0} 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 
No. of Cases . Soll 254 240 159 78 295 285 285 242 200 

aoe ae an Pe Pee Sa ee 

é i i C on oe) i) for) > 

ig Ie Ke me H 1+ iH H- H H+ 

Median . rs as = WJ is S Ky 4 ~: x 

ier ales ae) 4.50) 40 1.7.8.1, 6.2. 10.8.) 10.2) 6.7. 
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TABLE 233 — SUBSTITUTION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Practice Paces 1 Practice PaGcp 2 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 18 yrs. 
Oka Len! 5 ee FT NOB LONER 274 2272 Du s83 bale Zeon ee ome eA Ono ml ezo rs 
DOI) cg tee ee 6.5 | 20.0 | 19.6 | -26.5 | 27.0} 9.9 | 20.38 | 12.8 | 22.1 | 22.7 
COS Ss Ely ee 6.5 ol a19s 12 | 18S 92422 21 De ae 1S oe aes) 19°44 1683 
AOMER. bs ee ee B51 Mel S Asal 6250) 23. Grea OL oe at. OMe Sei Leo eae 
DOine. ba ees SIA S627, (1499) (O2 SISA MOP 7a lobe mi4e3 Ge Se atone: 
COR Me ae EF S151 15 OMS Sa 22 OR 1S 25 OL le Rte. Shoes| elLGeo a eo: 
TO tee} de ee STAM MARS aA TAR Es Zee Te G IS S12 23 i aloe 9.3 
Bates Ga ae 8.2.|16.1/} 11.2} 24.3:) 16.0 |75.9 4 16.6:148.9 | 12.2.) 8.4 
Wieti eki we | 64] 17.4] 9.0] 20.4] 10.5) 5.7] 15.0] 8.0] 13.9] 114 
ea Memory Pace 3 Memory Paar 4 
PERCENTILES 
14 yrs 15 yrs. 16 yrs. 17 yrs. 18 yrs 14 yrs. 15 yrs. 
10g. detec. 6 Pi 19.0 42.8 92.2 94.9 4.5 63.3 
DOS wae tear 4.5 16.8 48.3 50.9 65.0 4.3 Zs 
SOS ae Peat 4.5 US 7 29.1 31.3 35.0 10.3 16.2 
Ce re aaah aa 3.2 17.0 17.8 23.6 24.2 10.3 b Royer 
50S. eee 3.2 16.6 13.4 Se 15.1 6.2 15.0 
OOS sx eee 3.9 16.2 Om 13.6 7.0 3.3 16.5 
| Vedi oe a 4.2 18.5 LO 13.0 6.4 3.9 15.6 
SOUS cera eow rae 3.3 16.2 12.5 14.5 2.8 4.8 15.3 
00'S". 4 are: 4.7 16.9 TLE sia 13.8 kl 4.4 10.1 


TABLE 234 — SUBSTITUTION — INDEX: DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Sum or Practice Paans 


Pagss 1,.2,3 Pagss 1, 2 
PeRCENTILES 
14 yrs. 15 yrs. 16 yrs, 17 yrs. 18 yrs. 
LORE, eae cee 24 89 32 55 58 
ZOD eee oe pee 16 58 37 ] 50 47 
SOM eee fae eae 21 42 34 45 37 
40 Re ce ee 15 50 30 40 38 
OU): ee” I eat eee 15 46 29 37 37 
OO Mar ky a eee ane 18 40 25 41 33 
(CAEP, am ests Bia Pad 19 48 23 44 30 
SO crac: =e am 19 48 19 40 27 
QO inca saci are 14 47 16 45 50 
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accuracy of the memory page at seventeen and eighteen than they did at 
fourteen and fifteen. As in the case of the boys, the superiority of the 
school girls in index is greater at eighteen than it was at fourteen. Between 
fourteen and fifteen, the school girls gained more rapidly than the working 
girls, and thus show a greater degree of superiority at fifteen than at four- 
teen. The difference between school and working girls is greatest at seven- 
teen years. The smaller difference at sixteen must be due to a more rapid 
gain on the part of working girls between fifteen and sixteen. The new 
school girls introduced at sixteen years (X2) proved to have a somewhat 
higher index than the original series (X;) in spite of their lack of practice 
(see Chapter VI). ° 

As in the case of the boys, the amount of the X-M difference is much 
greater in the lower than in the upper half of the scale. In other words, the 
superiority of poor school girls over poor working girls in substitution is 
much more striking than the superiority of good school girls over good 
working girls. 


TABLE 235 


SUBSTITUTION — ACCURACY: DIFFERENCES IN PERCENTS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Memory Pace 4 Memory Pace 3 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs 17 yrs. 18 yrs. 
1. Ol sear tina pri aos a2 5.4. 1.6 1ES5) 8.8 9.5 
P10 as ee enn ss Coa o.0 z() 3.2 12.7 Oe 
SO carte Soe: ell ml 3.3 10.3 4.9 
Ab = esucts Saran ene De —.1 Died 4.4 BoP 
SO hee <3 al eae ae ei —.1 6 Bedl 1.9 
COs. yan ena all —.1 6 3.2 1bA8) 
Gy & 25 Re ee oO (0) 2.4 0 3 
SO Mea eee oy Saks 2 0 .O m0) .0 
OO Mretpentese se an ta: .O m0) .O m0) m0) 
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MEMORY 


The memory test, which consisted in repetition of seven-, eight-, and 
nine-place series of digits by the visual-auditory-motor method, is pre- 
sented in ten-percentile norms for boys, school (X) and working (M) series, 
in Tables 236 and 237. The differences between school and working boys 
are presented in Tables 238 and 239. The tables of differences show that 
the seven-place series was too easy to bring out differences of ability suc- 
cessfully. The differences are small and irregular. The differences of the 
eight-place series are larger and more consistent, and those of the nine- 
place series still larger and entirely consistent. It is clear that school boys 
are superior to working boys in immediate memory. The only instances 
in which at some points the working boys appear superior are sixteen-year 
tests, in the seven- and eight-place series. Since part of the school boys 
(X.) were taking the test for the first time at sixteen, it seemed possible 
that the disadvantage under which they labored, due to lack of practice, 


TABLE 236 
MEMORY — PER CENT CORRECT 
Boys 
7-PLAcE SERIES 
x M 
PERCENTILES ce tee 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Wels ook .| 21.4) 46.5) > 57.1) 389.3| 71.4] 39.3) 46.0] 21.5) 4270) 4979 
AONE Se Neri aes, 74.0] 77.2| 84.1] 82.9] 87.6] 64.8] 75.3] 83.1] 76.6) 79.4 
D0 ee: on ee 83.7] 88.8| 90.5) 90.9] 91.6] 75.6] 85.9| 89.8] 87.4] 85.5 
SO erate oe, en 87.9} 92.3] 92.6] 98.8) 98.4] 84.4] 88.9] 92.7) 92.1] 90.5 
Ora ie ce es Satis! 90.7) 94.8] 94.4] 95.8] 94.4] 88.4] 91.7] 95.2] 93.6] 92.3 
50 gone ae Ae 93.0} 96.2] 95.1] 96.5] 95.1] 91.1] 94.2) 96.3) 95.5) 93.7 
GO ete Oe ee 95.3| 97.1] 95.8] 97.38] 96.6] 93.1] 96.1] 97.2] 96.6] 95.1 
10:3 eee ae ee 96.7] 98.0] 97.3| 98.0] 97.3] 95.2] 97.2) 98.0] 97.6] 96.6 
SO esl, eer 98.0; 98.9} 98.0} 98.7] 98.0] 97.1] 98.5] 98.9] 98.6] 98.0 
OO errs ogee 99.3} 99.7} 99.4] 99.4] 99.4] 98.8] 99.5] 99.8] 99.6] 98.7 
UA oe NS ene 109.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 400.0 | 109.0} 100.0 | 100.0 
No. of Cases . .| 426 | 294 286 178 65 419 377 344 304 300 

S to oO =a = t ¢ on : 

He He He te fie H+ i * va rs 
Median co co on on ro on oo wo 36 Re 

a he ~ a ae a so a rv S 
(9) ae pr 8 le 5.8 | 4.0 6.3 Oo We ae 8.1 4.8 S20) eae 4.7 
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TABLE 236—Continued 
8-PLace SERtEs 


x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
L.L 25.0) 21.9} 46.9} 50.1) 46.91) 22:0 9.4) 34.4] 25.0} 43.8 
KO }R Nc fae 8 a ol.4) 59.5) 73.2} 71.8] 73.6] 49.5] 57.2) 61.5] 60.4] 65.7 
PO 8 ne eee 64.7) 71.2) 80.4) 84.1] 85.4) 59.3] 66.6] 71.8] 72.8] 75.1 
HOES. prea HONS | a8) Bio) GOAN eae GS! Val al) 7O.2) Boe) epee 
Zc tat selene Ae 74.8} 83.1] ,91.0] 92.8] 93.6] 70.9] 74.5] 85.1] 86.2] 84.7 
0) Doran tere aks 81.9} 88.1] 92.3] 95.2] 94.5] 74.8] 80.8] 89.9] 90.7] 91.7 
OOM.) aecuer 86.5| 92.0] 93.8] 96.4] 95.8} 82.1] 86.4] 93.3! 93.4] 93.6 
Uo 5ge ee 92.0) 94.8} 95.1] 97.3] 96.4] 87.7 91.3} 96.0] 95.9] 95.8 
SU ee ate en eh at 95.6} 96.9} 97.0} 98.3] 97.6] 92.7] 94.2] 97.6] 97.4] 97.0 
OD Baeeree Lhe) ots 98.1] 98.8) 98.9} 99.2] 98.9} 96.5] 98.0] 98.1] 99.0] 98.9 
U.L. . . . . .} 100.0} 100.0} 100.0] 100.0} 100.0 | 100.0] 100.0} 100.0 | 100.0 | 100.0 
No. of Cases . ol) 240) 293 286 178 65 420 376 346 304 300 
ie) ie) ive) oo © ~ w ie) co ie) 

} 2 wo K i i = © = Se 

Re) os oo i) on (oe) ee) Ro) “I NI 

H- | + H- H- HH H+ H- H- H- 

Median or) © on on © er) ore NI Ni N 
ae ay ae: v 2 0 ge aS v a 

One en WSO). If Wh ees |) Oy'dd 5.4 OLOMlonome an On Onn ONG 8.9 

9-PLAcE SERIES 
xX M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
Idle ooo a a wll MOS |) SHOE 1 Ses | ely |] apetsy LTC) 3 al) |p ECO || IMG | 720) ts: 
IDs, Oa an SE 47.8 | 53.4 |/59.5 | 62.2 | 68.2 | 44.4 | 46.3 | 50.4 | 51.7 | 51.2 
PO auer, onan ae APS le OOM NGL me eeon ln (lon tol4aloonOn|O0,20 802.0) | 60le 
S(O vie oe Fete G2LOMNGG oleh dle dale SeOn|ncSee se o6.001) 09.08 NGa.7 | 68.4 5697S 
A(R SE ods He6GHOe ls 10.38 77.6 1852271 82.49 160.6) 64.3) 69.9) 73.9) | 76.2 
Oe. = Sites een 70.9 | 75.0 | 82.4 | 88.5 | 86.2 | 66.1 | 69.5 | 74.4 | 79.7 | 80.3 
COS a8 ea TA SOaESCLOMESOLal Ole SmnSSi4 el (lei vonid Gila, So.6.|nson9 
JOM ce ec . .| 81.8 | 86.1 | 91.0 | 95.8 | 92.6 | 75.8 | 81.6 | 86.1 | 88.9 | 88.9 
2) nes 27a ROLAOmmO sell OVaON RO 2a 83 GNSi 2090.0} 9250) 1193.7 
Olen COS 7491806230 1 95161 98. manos Onl 92a 193.65) 94. 9") 9683510627 
ee OO LOM LOOLON 00.05) 100708 10020 100.0 }100.0 |100.0 |100.0 |100.0 
No. of Cases . .| 426 294. 286 178 64 420, SH Atl 346 | 303 300 
“ ‘ ih or NS) pa ou iN “I oo 

1 fr H- He H- H- H- H- 1H H- 

— . 

INI@CiaTIee ee Ny to © Re) on roe) © Jo) Ne) Jo) 
oe) | oe) igo) ae) sree | a) Pe 
Qe pare el Loe 26 eb | TOV27 LORD ECON IA doce (ele-o) 13.8 
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might be lowering the record of school boys for that year. Accordingly the 
percentiles for X; and Xz were worked out separately in the case of the 
seven- and nine-place series. The differences between the two were too 
small and too irregular to modify the outcome appreciably. In the seven- 
place series X, and X» differed by only a fraction of a point (median 0.3) 
in favor of Xz. In the nine-place series the median difference was 0.9 
points in favor of X;. The slight temporary superiority of working boys 
at some points in year sixteen probably has no significance beyond that of 
a temporary shift in values between two series which differ only slightly at 
best. 

There are several interesting trends in the table of differences. On the 
whole, the superiority of the school boys increases up to seventeen years. 
This is particularly evident in the more significant tables of the nine-place 
series and the sum. At eighteen, the difference is greater than at fourteen. 
We can say, therefore, that the period of rapid gain in memory lasts up to 
seventeen years, and the amount of gain is somewhat greater for the school 
than for the working boys. The comparison of the upper and lower halves 


TABLE 237 — MEMORY —SUM OF THE 7-, 8-, AND 9-PLACE SERIES 


Boys 
x M 
P®RCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18-yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Uo srl bys. Seeman ns 111 119 144 179 159 109 53 109 120 134 
aie Fe ee Basics 193 207-9227 229 228 172 192 | -208 204 214 
0 eA Re er 210 226 | 245 250 247 191 209 224 223 234 
BLU sari Bebe ena 220 | 239 258 262 | 262 | 207 223 239 239 246 
AO ENG. Fi nes eee 231 248 | 267 272 268 | 223 232 249 250 258 
5 ee 241 258 |° 275 280 279 232 242 259 262 269 
COR... seas tae 251 266 | 282 285 285 | 242 251 267 272 278 
(OUR ee 260 | 274 283 | 291 290 251 262 276 280 285 
SU). atte peat ene ts: 273 283 291 300 299 265 273 284 288 293 
SOS ce Pees 287 294 299 300 | 300 283 287 293 299 300 
DAM Bees ees 300 | 300 300 300 300 300 300 300 300 300 
No. of Cases . .| 426 293 285 175 65 418 377 343 299 298 

bo to i) iw) iw) Ne) b 

(te + I+ aie Ae I+ + 1+ - I+ 

Rot) ee) ee) ee a ee ee 
Median... . | @ = to S = o> a on oo ) 

| P| te) eo) iby | ee ees ais 

Qigt ow -cgtat pa 26 23 17.5 20 20.1 | 2975 26 24 2955)|024.5 
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TABLE 238 


MEMORY: DIFFERENCES IN PERCENTS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Boys 
7-PLACE SERIES 


PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
NO ir gee eh saat ss 9.2 1.9 10) 623 8.2 
Qa ace See o 8.1 2.9 silt 3.5 6.1 
aU) Sy faut es eee 3.9 3.4 — .1 Ie 2.9 
"AD ge ee es ere ec 2.3 Sul — 8 Die 21 
‘SY ian Garp a ae ar 1.9 2.0 —1.1 1.0 1.4 
GO FEE tulsige 3. 2.2 1.0 —1.4 ah 1.5 
LO) laste cen see yettche to Pay a 16) 8 — .7 A a, 
SC ee se i ro cn las 9 4 — 9 ll 0 
OD ewe Prete cys, 19 12 — A —.2 arf 


8-PLACE SERIES 


PERCENTILES 14 yrs 15 yrs 16 yrs. 17 yrs. 18 yrs. 
Olgas bt es oe 1.9 2.3 Ib we 11.4 7.9 
S22) rh ame at eae a 5.4 4.6 8.6 11.3 10.3 
SOME rca tt 4.0 4.3 6.5 8.0 4.1 
EU weed Rea epee 3.9 8.6 5.9 6.6 8.9 
i so. okt aed Gil 7.3 3.4 4.5 2.8 
GOWaere set ef 4.4 5.6 mt) 3.0 2.2 
OMe Be Ges 4.3 3.9 — 9&9 1.4 6 
SOM aot nts) oe 2.9 2.0 — .6 9 6 
O0 Wa Rak se 1.6 8 8 2 m0) 
C—O 


9-PLACE SERIES 


PERCENTILES 14 yrs 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
IO 3 ee ce ee ou 3.4 if oll 9.1 10.5 12.0 
ARR ee ae 2 (0h “8 6.9 10.5 10.9 
SOmtee es: Lt. 6.3 Cot 6.0 10.2 8.9 
AQT eaten. 1 tee: 6.3 6.0 aie 11.3 6.2 
A) een il sania: 4.8 5.5 8.0 8.8 5.9 
GOB ck ie oe 3.1 8.3 5.3 6.2 ts, 
LO) sXe) a ee ee 6.0 4.5 4.9 6.9 Oat 
SOMS ta ween.) ps 4.1 3.8 2.9 4.5 3.5 
0)” ate Eee ee ee : ihe} Ds ait 1.9 Lad 
Ee STO 
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TABLE 239 


MEMORY —SUM OF 7-, 8-, AND 9-PLACE SERIES: DIFFERENCES 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
PeRCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
1) eee rr | 21 15 19 25 14 
Dae ee, Coach ee are | 19 Bly. 21 27 13 
SOL ee ieee ne 13 16 19 23 16 
AQ) RAW seeps te 8 16 18 22 10 
SOC Seen e 9 16 16 18 10 
lO on saeeany waster o- -4 9 15 15 13 8 
TO} ARs oe tate 9 12 7 11 5 
SOM eee ee ete aes 10 if 12 6 
SOc Fat eae 4 7 6 1 0 
TABLE 240 
MEMORY — PER CENT CORRECT 
Girls 
7-PLACE SERIES 
ax. M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
| Be Oe ek ey Buen 429, 46:5, 64°53) 64.3) 67.9) §35:0))) 5720539) 3) 57-2) ov 22 
Ores yen vee! tok ter (3-41. 78.5)| 88:0) 88.1 8525) 6779 77 Gee Ou onl teerenO 
20 Aa ee 80.4] 88.1] 91.2] 92.6] 91.9] 76.7} 86.9] 90.0] 84.2) 89.7 
Slee a oe oateece 88.1] 92.1] 98.1] 96.0} 98.7) 85.7] 89-9} 93.0] 90.8] 91.9 
AO Ee ic ah A 91.3] 94.8] 94.4] 96.3] 94.4] 89.0] 93.1] 95.7] 938.8] 93.2 
D0 yee Rate 93.6] 96.2} 95.1] 97.0] 95.1] 91.8) 95.8] 96.5) 96.0] 94.4 
COke Serra 95.7| 97.1) 96.6] 97.6] 96.5] 93.9] 96.8} 97.3) 96.9] 95.2 
ULAR ae bok ot tour 97.0) 97.9| 97.3] 98.3] 97.3] 95.9] 97.8] 98.1] 97.8) 96.6 
SOs Aussies 98.2) 98.9} 98.0] 98.8] 98.0] 97.5] 98.6] 99.5} 98.8] 97.9 
OOS Meer ee 99.4] 99.8) 99.4] 99.5) 99.4].99.2]) 99.7) 99.8] 99.7] 98.7 
We ieee oe 109.0} 100.0 | 100.0 | 100.0} 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 
No. of Cases . .} 330 250, 239 165 77 324 280 296 243 201 
S| 2-8 Ss US ee ee 
ron bo a So m for) ea) on oO i 
ite HH + + + + + + + Nike 
0 eS ~ ~ 4 4g a a 0 40 
ORe ee, whe na ® Gay etee 2.8 Zee, 2.5 (oeeve | eA) ath 5.9 3.3 
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TABLE 240—Continued 
8-PLACE SERIES 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
ibe Ih. UD) ZSOi| 8 Y6 del), Bil 25.0 Glo} B¥/ 95)\| Biles 
LO ae ie oe D0 |) Will Cr 72, 50.1 62.8] 67.3] 68.6 
C10)" ces ry Cee Cee 66.8] 68.7] 77.9] 86. 60.0 74.5| 74.0] 76.3 
30) eR tae eet aires, 61,6)" 74.0) 85.45) 90 68.9 82.5 81.7) 84.7 
AGH PA Re AH 74.9! 82.4] 90.6] 92. 87.0] 86.0] 89.4 
SOR ned « ae 81.8} 88.2] 92.0] 94. 91.3] 90.9} 92.2 
CD nomen. Pe 87.2] 90.9} 93.8] 96. 93.9] 92.9] 94.2 
OMe Mies ogre sy fs 91.91 95.8.) 95.8) 97. 96.0} 95.2) 95.8 
SOE ee bee. pies 95.0} 97.4] 97.0] 98. 97.6] 97.1] 97.0 
CO edited iv: 97.9| 99.0} 98.8] 99. 99.3] 98.8] 98.2 
U.L 100.0 | 100.6} 100.0 ; .0 | 100.0 | 100.0 
No. of Cases . 330 250 239 165 296 243 201 
eb Tne WeBib ln Lal! Soll we 
oo bo = NI oo tO ‘S 
+ + He H+ H- He + 
Median a o on = “I NI NI 
a x 9 a a 4 < 
Q 10.2 4.1 
9-PLAcE SERIES 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1Dyseal b LGR enol oSeD mere 2m Olle Ie 220) 22.5() 8.4| 22.3) 41.6 
IO sacked Rowaiewoame 0 AQ AD O02 2 O04: | 629" 66.0432 1147-92) 5003)" 50: 2)" ove 
YA8) \ 3 ig} scarce Fame eS EO.G i Gl) COs8|) eeesth ll Oss || Bxeesh|) Ge | esas |) eye) 
iD Bee A Nabeseece 5 CL AIG See O Ses OLS | mose al OlLsOl Grea) @OLO)|= Zan 
AQ et ns go is MORO OOeS LOLS MStre | OO no lmose | NOozoll™ fav Olll(fadil a tool 
eee ee as TAN AO MO LEO OO See MOS aimee le oimedide 1) ol ON S26 
CO Saas cas SOM AIMSOR2 SOno OleOle O leo | me72moillie (i 4) |i oo..3)\) One |r oOne 
TAD gesdh (cmucwersae samen CARS Shao SOS OL a I OD. Li 7SOmer olmecore | O12) 90eL 
80. 89.1) 91.0) 93.4] 96.5) 96.7] 85.9} 87.1] 89.8] 94.2] 93.7 
OT Yass oh A ae Rae a 04-8 || 95.3) 96.2) 98.3] 98.4] 92.51) 92.8] 94.8] 97.2) 96.7 
Wake 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0] 100.0 | 100.0 | 100.0 | 100.0 
No. of Cases . .| 330 250 239 165 aE 323 279 296 243 202 
* a on bo to SS) on fo era) a 
H+ H- I+ He H- 1+ + I+ H- kt 
Median oy ey es) re) NS) 22 © oy rons Rey 
Ve 0 ae, a a x a ae ag 9 
12! ce ouee gis 242 33) 914 1110-9 
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of the table of differences shows the same trend as in cancellation and card- 
sorting. The differences are much greater in the lower than in the upper 
portions of the scale. Poor school boys have a greater superiority In mem- 
ory over poor working boys than good school boys have over good working 
boys. The best of the school boys and the best of the working boys are 
very nearly on a par in memory, but the poorest of the school boys are very 
superior to the poorest of the working boys. 

The ten-percentile scales for girls in the memory test, school girls (X) 
and working girls (M) separately, are given in Tables 240 and 241. The 
differences between school and working girls are presented in Tables 242 | 
and 243. While the magnitude of the differences between school and work- 
ing girls is somewhat less than that between school and working boys, the 
general trend of events is very similar. School girls are superior to working 
girls at every age. The only instances of an exception occur at sixteen, in 
the seven- and eight-place series. 

To test the effect of the introduction of a new and unpracticed series of 
girls at sixteen years, the X; and X2 percentile scales were worked out 


TABLE 241 
MEMORY --—SUM OF 7-, 8-, AND 9-PLACE SERIES 
Girls 
xs M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
ORE be ee oe ees 132 103 183 162 190 120 137 141 123 151 
LO ae eee ee 198 205 | 229 236 244 175 194 Did 205 220 
PAVE Meer neice Ge 211 218 243 252 259 197 Zit 231 226 240 
BO Bers el eae ee 224 232 254 264 272 213 226 245 243 255 
AQ. tee pee Sse 237 247 264 275 280 225 237 254 256 264 
O02. wae Bee 247 255 272 280 284 235 250 264 266 Die, 
60! 2 ake ee 256 266 280 285 288 246 259 ZG 274 281 
(A) iy he hae ee 265 Zip 285 288 296 256 266 279 283 285 
BO)! eT fete FE 276 283 291 298 300 268 278 285 289 290 
90. aps as ee: 288 294. 300 300. 300 284 287 293 300 300 
ala ie ae Ene: 300 300 300 300 300 300 300 300 300 300 
No. of Cases . .| 329 250 239 162 77 323 279 289 241 202 
fate H+ H- I+ t+ H- fate 1+ Ht EG 
to ial a bo bo bo bo bo 
Median . .% .| @ S a =T to e = © ° So 
ac) rd = 50 rg ac) ne! ac) ac] 50) 
Q 17.5 | 16.5 
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TABLE 242 


MEMORY: DIFFERENCES IN PERCENTS BETWEEN THE TEN-PERCEN- 
TILE SCALES (X-M) 


Girls 
7-PLAcE SERIES 


PERCENTILES 14 yrs ‘15 yrs. 16 yrs. 17 yrs 18 yrs 
[OPES TP Fe, Be, 5.5 9 bya! ile 7 CoD 
DU Reonwrs he oe 3.0 1,2 {52 8.4 22 
Ie yc eae 2.4 2 PA 5.2 1.8 
A eee es 2.0 iff —1.3 2.5 1m 
SOP ee ee. 1.8 4 —1.4 1.0 ma 
GORA seen See. 1.8 3 — .7 Nh 1.3 
TA eS Oe oe Leal ail — 8 5 sf 
‘Slip -/ oh ene aif 5333 —1.5 m0) ail 
Oe aaa 2 i — 4 —.2 a 

8-PLAcE SERIES 

PERCENTILES 14 yrs. 15 yrs 16 yrs. 17 yrs 18 yrs 
tO oe ee ee 3.6 6.3 4.8 5.3 10.5 
SADA Stone he ae ar 6.8 1.4 3.4 P74 8.5 
SOS Se es yf 1.4 2.9 9.1 LAU 
AO Re tacos ee 2.0 4.8 3.6 6.8 4.8 
eee cane 3.2 4.8 sit 3.8 2.9 
(0.0) 4) Sage eres 2.8 Qe —.l1 3.2 2.1 
TOR « “AR ee 1.9 2.4 —.2 129 1.2 
OU Meier cae es 1.3 2.0 —.6 1.0 1.2 
OU ae er es - atl 1.0 —.5 3) 1.3 

9-PLACE SERIES 

PERCENTILES 14 yrs 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
iO & 25) Bosca anresns 6.3 3.0 bok Pdf 9.1 
20S ot aa ee 9.0 4.3 7.9 ak 10.1 
SOR Lr 2 cc ih. 6.0 3.8 5.6 8.8 8.7 
Are elk: Wee “sic: 6.9 4.3 4.2 9.6 8.4 
NO Sy or eae : 6.6 3.1 4.1 6.3 5.6 
OO tee es ce 8.2 2.8 4.2 4.8 5.1 
TAO) deems 5 er ae 6.8 2.4 , 3.6 3.1 5.0 
SUSAR are 3.2 3.9 3.6 PAB 3.0 
OD ae eee Die Ph 1.4 ‘len te 
eee ee eee ee ee 
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separately for the seven- and the nine-place series. There was no difference 
between them which could have modified the outcome appreciably. The 
X, girls ranked 0.1 points above the X; girls in the median of the seven- 
place series, and 0.7 points below in the nine-place series (see Chapter VI). 
The temporary superiority of working girls in some parts of the sixteen 
year scales probably has no real significance. 

The superiority of the school girls at eighteen is about the same as it 
was at fourteen. In the case of the girls, no clear differences in yearly rates 
of gain appear except that the working girls improved much faster between 
fourteen and fifteen than the school girls, while the school girls gained more 
between fifteen and seventeen than the working girls. 

The same type of contrast between the lower and the upper portions of 
the table of differences appears as in the case of the boys. The differences 
are greater in the lower than in the upper half of the scale. That is to say, 
while the best of the school girls are little if any superior to the best of the 
working girls, the poorest of the school girls are decidedly superior to the 
poorest of the working girls. 


TABLE 243 


MEMORY —SUM OF 7-, 8-, AND 9-PLACE SERIES: DIFFERENCES 
BETWEEN TEN-PERCENTILE SCALES (X-M) 


Girls 
PERCENTILES 14 yrs. 15 yrs. 16 yrs 17 yrs 18 yrs 
nS Seen ee ome 23 ll 18 31 24 
DA) ge as snes ne Ne 14 9 12 26 19 
SU ieee yet eee yt 6 9 21 a 
AQ ane cons Bae 12 10 10 9 16 
Ee staan ls ae 12 5 8 14 12 
00) Ae race Nae 10 7 9 11 7 
oO), Fe er er mm ee ee G 9 9 6 5 11 
SU) icc secure te Rea ulcers 8 5 6 9 10 
Uta. an pe ae { 7 7 0 0 


SENTENCE COMPLETION 


Five different blanks were used in the sentence-completion test. While 
they were not accurately standardized, their differences in difficulty 
were slight. A different form was used each year, so that any child who 
was tested in three successive years used three of the five blanks. No 
systematic selection of blanks was made, except to be sure that a new blank 
was used at each repetition of the test. Table 244 shows the comparatively 
haphazard way in which the blanks were selected—the number of times 
each of the five was used at year sixteen. Group differences which are 


somewhat consistent from year to year could thus not be explained on the 
ground of the use of the blanks. 
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TABLE 244 
SENTENCES 
x 
Boys GIRLs 
AGE - 
de Form|F pe Pome coe Total |F gy Porin BOER Porm poe Total 
OVS ae we LONMOI Resa lelon | cO 2¢¢ | 20. | 60) 28 | 11 |110 | 229 
M 
[OSt .. Aaeee | 25 [101 [76 | 70 | 72 | 344 | 19 | 134] 71 | 48 | 21 | 203 
TABLE 245 
SENTENCES — INDEX OF IDEAS 
Boys 
PERCENTILES = M 
14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
Ee ae, ce 35.6 3082 19.0 106.0 99.4 66.0 
LOA er 15.8 ye Th ef 20.5 20.2 TORT 
20 aie 13.5 10.3 7 16.2 15.4 15.4 
MOOR tains 12.0 9.1 8.9 13.9 12.8 13.5 
A) eS aes. 10.7 8.3 iS}. 12.4 Ne 12.0 
OO) Seer. es: 9.7 (ad ¢.9 iil i 10.5 10.9 
OO) Pred sos 8.8 oP 6.9 10.0 9.6 aff 
(Oe 8.0 6.7 6.3 9.2 8.8 8.6 
SOs ees WP, 6.2 5.8 8.4 7.5 Hoe 
OD is os 6.5 5.8 5.2 ese, 6.8 6.6 
(U5 16; 3.9 3.0 3.0 4.7 4.9 38 
No. of Cases 424 291 281 401 359 344 
z iS a = : 5 
NI “I on = or Re) 
I+ i+ + Be + [RF 
Median > a = bo to to 
ri rd rd rd ra Ss 
Sue 3.0 3.2 


The ten-percentile norms for the sentence-completion test are presented 
for school (X) and working (M) boys separately in Tables 245 to 248. 
The differences between the percentiles for school and those for working 
boys (X-M) are given in Tables 249 to 252. A glance at these tables shows 
that the school boys are superior to the working boys in every measure of 
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TABLE 246 — SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS 


ate on Boys 
ene oe Ye ee —————— 
x M 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs 
lie Abi, 0 m0) 0.0 0 0 m0) 
LON etl ail 1.6 1.9 8 0 m0) 
20: Seer 1.9 ahi 3.4 1h 1.5 Le 
SOMES: oe 3.2 Sav 5.0 2.0 2.9 2.4 
AO Seen eek: 4.5 dal 6.4 4.2 4.4 3.0 
ear 5.8 8.3 8.3 4.9 Sy 7h 4.6 
GO aed ey ia0 9.3 LOR 5.9 6.9 5.7 
10 eae 8.4 10.2 11.3 6.9 8.1 6.8 
SO) SA Lote s 9.7 Ane 12.3 8.3 9.3 8.5 
OO ease Fe 1.2 1PJ.| 13.2 10.0 10.7 10.3 
(U/5 10; 13.0 13.0 14.0 13.0 13.0 13.0 
No. of Cases 430, 291 277 407 367 344 
Or lee) ee) ~ Or c= 
oo oo oo Rey “I fo 
He + + H- H- H- 
Median . . a 2 id = 7 a 
Oe ce es 3.0 3.0 3.8 Dat : Ses 3.0 
TABLE 247 — SENTENCES — NUMBER CORRECT 
Boys 
x M 
PERCENTILES 
14 yrs 15 yrs 16 yrs 14 yrs. 15 yrs 16 yrs. 
L. L 7.0 t0) 9.0 6.0 7.0 5.0 
LO Sarees 10.7 11.4 12.0 8.8 10.3 9.5 
20 sets 11.9 12.3 12.5 9.8 11.4 10.8 
BO) veces 12.4 12.8 13.0 10.6 12d TERS: 
G0) knee eat 12.9 13.1 13.2 11.3 12.6 12.3 
LO israrey tees 13.1 13.2 13.3 11.9 13.0 eye 
GO Paaer acto 13.3 13.4 13.4 12.4 13.2 13a 
(OR eerie 13.5 L3eo 13.6 eS 13.4 13.3 
SOMME ies 13.6 ier UBT 13.2 13.6 13.5 
D0 sea aes 13.8 13.8 13.9 13.6 13.8 ses 
Wisi: 14.0 14.0 14.0 14.0 14.0 14.0 
No. of Cases 430 292 282 417 365 kel 
5 : : : : : 
me bo w ¢ ‘ Re 
H+ MH H+ re rs it 
Median 2 2 2 = > @ 
as) a ae) ae) nS, ae) 
Q 7 5 5 1.4 9 ia 
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TABLE 248 
SENTENCES — NUMBER OF IDEAS 
Boys 
x M 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs. 14 yrs 15 yrs 16 yrs 

1b be 9.0 9.0 9.0 6.0 7.0 10.0 
LOY a oe ee 14.8 14.3 16.9 12.4 13.8 1334 
PaO ide ghee lea ieee fae 19.3 2S 16.4 15.4 
Bic See 19.9 19.3 21.5 1402, 18.5 jee 
Al) Meese: PPPs 20.8 23.6 15.4 20.4 19.5 
SW ies. Secret sal 23.8 Piph P, ZOnO 16.8 220 21.6 
OO eres ect 25.9 24.3 PAE AG 18.4 PP atl 23.6 
COPE S. 28.2 26.6 30.1 20.5 25.9 25.0 
SOR. 30.7 29.6 See) 22.6 28.4 PA 1B 
OO eaetete eters 34.9 SonD 38.1 25.9 o2n0 3171 
Wig: 59.0 69.0 82.0 59.0 59.0 58.0 
No. of Cases 430 291 282 418 365 345 
8 8 8 = 8 E 

ie) i) on or) ar fen 

+ lH H- H- RE H- 

zo = i Pe ee is 
oe an rd ry rs rs rd 
Omen ih: 5.4 4.9 5.5 me 4.9 5.1 

TABLE 249 


SENTENCES — INDEX OF IDEAS: DIFFERENCES IN SECONDS 


BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs 15 yrs. 16 yrs 

Ae Ud: 8.0 

ee 27 51 57 
SOME sb 8 1.9 staff 4.6 
Ze ae nee ibe 3.4 3.8 
Gig” 0 3 beeen aoe 1.4 2.8 3.4 
COP ae te ee ee 4 1.2 2.4 2.8 
Who oes. Gi asl ten Clee eae 2 2 Doe 
SC) ae Re chee fee el al aes ee 1.3 1.8 
(ODay Be Aa ee cs ee a 1.0 1.4 


m~, 
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TABLE 250 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs 15 yrs 16 yrs. 
LO Stites ect ae oe —.1 1.6 1.9 
DO eis 7s cy el rae arene 2 2.2 2) Ps 
BOR ce ces Pega ee ee 6 2.8 Ppa 
ER 3 0) Gee nea 3 2k 2.9 
OO cdestes cat ese eee a) 2.6 3.7 
CO ee Bos Rie eer ial 2.4 4.4 
10) Se ceeh s an gat iets) aid. 4.5 
SOS ogetoots teeecme Ser ke 1.4 1.8 3.8 
OO Faery Sth LA or eee 1.4 2.9 

TABLE 251 


SENTENCES — NUMBER CORRECT: DIFFERENCES BETWEEN THE 


TEN-PERCENTILE SCALES (X-M) 
Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs 
LO) ct eae (Ae yee ore 1 9: Teal 2.5 
20h. tage ccc, ee ge ce PEA 9 ieee 
S10 eee hte ee Ream cy eat: 1s) ae. 1.2 
40) 9. Wark: adh Mea aa A teeta 1.6 75 9 
OG 00 DP ay ee el Fray 1.2 az 6 
(6 Oi ramceaien ea epee. <tr Mpeg a) a 3 
TO en ne ee epi, 6 aff zi! 3 
SO aeenes, boas. (2 ee NE a 4 ae! 2 
UF Series ere wee ieee 2 0 a 


TABLE 252 


SENTENCES — NUMBER OF IDEAS: DIFFERENCES BETWEEN THE 
TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 14 yrs 15 yrs. 16 yrs 
10 47: ADE eee 2.4 =) 3.5 
20) Sh SER oe ere 4.9 9 3.9 
GOR. ae ae ee ae 5.7 8 4.3 
AO RR ees Penk eee O 6.8 4 4.1 
00) Ui ee a tO ore w= a0) mk 3.9 
60 ss ee cee Oke 7h) 6 4.0 
70 26, Spice ae (ewe afl 4.6 
SO 4s. Fe Aree tives a 8.1 12, 5.0 
OO ame ae ace ee 9.4 t2 “ 
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TABLE 253 — SENTENCES — INDEX OF IDEAS 
Girls 
PERCENTILES = 1 

14 yrs 15 yrs 16 yrs 14 yrs 15 yrs 16 yrs 
L. L. 44.2 30.4 39.1 42.0 90.0 49.1 
LO Fee FBS 17.6 13.5 LORE 18.0 19.4 18.4 
DOR tis 2): 14.3 10.6 9.2 14.9 15.9 15.1 
SO RE = net pa b 9.4 8.0 13.2 12.4 12.4 
US oa 10.9 8.3 (5 11.9 10.9 11.0 
SOME as 9.8 ot 6.8 10.7 10.2 9.9 
COM Fe 2): 8.8 7.0 6.4 9.7 9.4 9.0 
(OMe ls td) 6.4 5.9 8.8 8.5 8.1 
30 Pere 3 oS; Tol (ol 5.4 7.9 0 Wie 
Oe kt mae te 6.3 oF 4.9 7.0 6.7 7.0 
ial: 3.4 3.6 3.4 4.9 4.2 2.9 
No. of Cases 320 252 227 319 257 286 
© “I o S S re) 

oo NI oo NI bo Rey 

1H H+ i+ 1 lA i+ 

: to to = to to to 
cee rd re re rd rd rs 
Q 2.9 1.9 1.5 2.9 3.1 Sell 


TABLE 254 — SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS 


Girls 
x M 

os ola 14 yrs 15 yrs, 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
i: 0.0 0.0 0.0 0.0 0.0 0.0 
Open t: eb 3 fh 8 6 0 o 
lah monk 1.9 Oe 3.4 1.6 9 23 
ee oes 3.5 4.0 5.1 2.8 1.9 4.0 
Ay ie al 4.9 5.5 6.3 3e7 3.0 5.5 
Sie eee 6.4 6.7 (Se 4.7 4.9 6.7 
COM ates Van 8.1 oi 5.8 6.1 8.1 
means, © 8.5 9.6 10.2 Tel 73 9.6 
1p ee 9.9 11.0 ded 8:3 8.6 11.0 
OU) tae ee 12.0 12.8 9.6 10.5 12.0 
LU aa 13.0 13.0 13.0 13.0 13.0 13.0 
No. of Cases| 332 254 229 324 259 293 

co 2 4 a i 2 

i : ~ Ro) “I 

He nm Ke ir He H 

to NG) wo to bo wo 
Vane ~ ~ id ~ hd 
Cmaee t A608 3.6 Be 2s Bis 3.6 
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TABLE 255 — SENTENCES — NUMBER CORRECT 


Girls 
x M 
PERCENTILES 
14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
OE: re 4.0 9.0 9.0 6.0 9.0 6.0 
Oe Ant Tee 0 11.5 12.2 8.9 9.4 10.4 
20 See ete ore TS) 12.4 12.9 10.0 Piet 11.6 
Se a aon a 12.3 13.0 13.1 10.7 i2AL 12.3 
AO Geet. ets DIG 13-2 13.2 11.4 12.4 i Pare 
OOF Pesta 1321 13.3 13.4 at > 12.8 13.0 
00) rake are 32) 13.4 13.5 12.4 13.1 13.2 
O'S eee 13.4 13.6 13.6 12.8 13.3 13.3 
SOM ste amo. 13.6 Lav lie 13.1 13.6 13.6 
OO FE het Sb: 13.8 13.9 13.9 1326 13.9 13.8 
LORS, eee 14.0 14.0 14.0 14.0 14.0 14.0 
No. of Cases 331 254 231 325 263 293 
a 2 oo iS) ‘S a) 
= oo ise = oa) ° 
H+ I+ H+ H- 1 H- 
Median 8 eS 3 gS = = 
~ a ~ x ~ 0 
Oia. i 5 A ies 1.5 8 
TABLE 256 —SENTENCES — NUMBER OF IDEAS 
Girls 
PERCENTILES Z M 
14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
Opa Ot 70 EEO 12.0 0) 5.0 10.0 
Kes Se os Se. 5 16.0 15.2 19.3 12.4 13.9 14.4 
20 ores 18.8 17.6 21.9 13.2 16.7 16.9 
30) FP See ee 20.0 19.2 23.6 14.8 18.6 18.9 
AQ inketren ca 22.9 20.9 25.6 16.0 20.6 20.8 
DO Se are psy 1 22.5 27.9 Need 220. 22.8 
OO. ae ores 26.9 24.1 29.8 18.8 24.6 2A 
CO oct oe 28.8 26.7 31.9 20.4 26.4 26.6 
SO) Abeer ane Oiler 29.8 34.9 23.3 28.4 28.8 
OOo t 36.2 36.5 39.8 26.2 31.6 32.8 
U. L. 55.0 59.0 71.0 39.0 44.0 46.0 
No. of Cases 332 243 232 325 262 293 
8 S = = = I 
OX Ro) Q : c 
8 H+ HH vn mu te 
Median . . rh a ~ ce) > in 
a) a a y ry ry 


~*~ 
~— 
or 
i 
or 
oS 
Or 
Se 
a 
=e) 
or 
i 
as 
o 
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TABLE 257 


SENTENCES —INDEX OF IDEAS: DIFFERENCES IN SECONDS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs. 15 yrs 16 yrs 
Oe te A 5.9 Ti 
LO rs A eI 6 5.3 5.9 
SU ieee tele sk PR tate dlysat: 3.0 4.4 
AS ee See ee eee 1.0 2.6 3.5 
i) Sere ee ts ad leas a) 2.5 3.1 
COM ieee Nach alata 2 9 2.4 2.6 
TAU ooo, soe Seen, ne eae 9 yeaa 2.2 
OY Som bn SMSmOL eae aee eae 8 15: 1.8 
OORT eErT feet ao ok se re 1.0 2.1 

TABLE 258 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs 15 yrs. 16 yrs. 
LOU pete et laaise are —.3 of ea | 
AUN Au Betcha een ae 3 1.4 eal 
SOMME tee ho ess 4ia) aes a: Aeill (Deal 
AQ eae Hela essi he oh. 1.2 25 8 
SO ee Ea oA oer » beet: the 1.8 Mi) 
U5 te SOC Ca Ce eer ae 1.4 2.0 1.0 
COs. 2< its Sante tae ee 1.4 2.3 6 
(ee ge See eS Je 1.3 2.4 2 
OO eG reise ea ees 1.5 8 

TABLE 259 


SENTENCES — NUMBER CORRECT: DIFFERENCES BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 

gas Paw Zot 1.8 

a ead Siena sere, 2) 1.9 1.3 es 
SUM Oat an dewer tins © 1.6 9 8 
“1D aS es meee coe Pome 1.3 wef 40) 
& Oe." westerns seule iota Beene Hag) 5) A 
GO eit ten ohh. ST 8 3 ay 
i Oieved tata Ace ise sr) 2 6 3 3 
SOS. Se eee ate 5 all all 
OD res Me tae oF 2 m0) ai! 
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TABLE 260 


SENTENCES — NUMBER OF IDEAS: DIFFERENCES BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 14 yrs 15 yrs 16 yrs 
LO ete ae oy ee res 3.6 ee 4.9 
20) Breas Se oleae home: 5.6 9 5.0 
NiO hke tee ck on aries ows ee 5.2 6 4.7 
AY Sia pens tome Ge eh 6.9 3 4.8 
D0 Salen Sew ah ea ae 7.6 —.2 5.1 
GO iy panel ae ace oa 8.1 —.5 5.3 
(OS Corpo ie ioe ee neem 8.4 3 dd 
SOS, Bee ees fo} 1) 1.4 6.1 
(210 erie omen es are 10.0 4.9 120) 


the test, and at every age. The measure of the number of ideas and that 
of number of correct sentences proved to be unsatisfactory for reasons 
stated in Chapter IV. In index of ideas (average number of seconds per 
idea expressed) and in association time (number of sentences begun in two 
seconds or less), the school group is more superior at fifteen than at four- 
teen, and still more superior at sixteen than at fifteen. This means that 
school boys gain more rapidly than working boys in ability to perform this 
test in the years between fourteen and sixteen. They make a larger gain 
between fourteen and fifteen than between fifteen and sixteen. 

In the index of ideas, the tendency found in most of the mental tests to 
display a greater contrast between working and school boys in the lower 
than in the upper ranges of the scale is once more evident. There is more 
difference between poor school boys and poor working boys in this measure 
than between the good ones. In association time this tendency does not 
appear. There is a slight tendency for the reverse to be true. 

The ten-percentile norms in the sentence-completion test are presented 
for school (X) and working (M) girls separately in Tables 253 to 256. The 
differences between the two sets of percentiles are given in Tables 257 to 
260. As in the case of the boys, the tables show at once a superiority of the 
school girls over the working girls in every measure. In the index of ideas 
the course of events is the same as for the boys. The school girls gain more 
rapidly than the working girls from fourteen to fifteen and again from 
fifteen to sixteen. In association time, the school girls gain most rapidly 
between fourteen and fifteen and the working girls between fifteen and 
sixteen. In the index, among girls also the differences between the two 
groups are greater in the lower than in the upper ranges of the scale. In 
other words, the difference in index of ideas between poor school girls and 
poor working girls is greater than the difference between good school girls 
and good working girls. 
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Mutitatep TEext 


The ten-percentile norms for the mutilated-text test, which was given 
instead of the sentence test at seventeen and eighteen, are given for 
school (X) and working (M) boys separately in Tables 261 and 262. The 
differences between the percentiles for school boys and those for working 
boys are given in Tables 263 and 264. Both in time and in accuracy the 
school boys are very superior to the working boys. The differences are 
somewhat larger at seventeen than at eighteen. In this test also the ten- 
dency for the differences to be larger in the lower than in the upper half of 
the table of differences is striking both in time and in accuracy. This means 
that the difference in ability to perform the test between poor school boys 
and poor working boys is much greater than between good school 
boys and good working boys. With a repetition of the test a second year, 
the group with the poorest record gained most. 


TABLE 261 
MUTILATED TEXT — TIME IN SECONDS 
Boys 
x M 
PERCENTILES 
17 yrs 18 yrs. 17 yrs 18 yrs 
Wielip- Agee s Soke 480.0+ 480.0+ 480 .0-+- 480 .0-++ 

NO ae aren crate 470.2 349.8 501.4 481.2 
PAD) S Bivens She ee a 367.3 279.0 489.0 382.8 
BOS ah toe eens 305.5 221.5 458 .3 331.5 
ACEP eS ie rnc 274.3 179.0 413.8 297.8 
SO ie Oe ee ae 249.5 161.0 372.6 262.1 
GUE ON ois le 219.0 142.9 330.9 232.4 
UM MAT eee 194.0 124.3 290.4 198.7 
SO mee teks. srosrse 8 164.0 104.0 237.6 172.8 
UY = Se ene W763 89.2 194.6 BPA, I 
Us eee ne: 65.0 43.0 112.0 55.0 
No. of Cases. . . 174 65 309 255 
— (Je) i) 

5 & 3 3 

ox fo a 

H H+ iu H+ 

Wliediniie ope ari i, - “I S “I ron 
aS ror] Or ~I 

rd rs fs rd 
CO) ie tie ae 78.7 68.1 104.9 85.7 
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TABLE 262 
MUTILATED TEXT — ACCURACY IN PERCENTS 
Boys 
x M 
PERCENTILES 
17 yrs. 18 yrs. 17 yrs. 18 yrs. 

LSA EVES eee: 18.8 15.6 0 3.0 
LOM eee 51.5 SY (ACL 20.1 22.6 
20) SRR tea eee 63.2 63.2 29.8 38.3 
SOAR ieccniow aeee 70.1 10.3 35.6 44.0 - 
AQ G40 AR ee 74.6 73.0 44.1 48.4 
OOM oe hs co opener eee 81.4 (O20 49.5 56.0 
COA eee ef 85.2 82.3 56.8 60.5 
(AO se Le eed 91.1 85.7 65.1 67.9 
SO igen ac, tench een ae 93.7 92.0 (OS 74.1 
OOM a aise hee poet oe 97.7 96.7 83.8 89.3 
iE Lewes ae 100.0 100.0 100.0 100.0 
No. of Cases . . . 176 66 310 257 

5 3 S S 

is S es 

+ H- Ar + 
IMESOUENT 6 4 ee Ge to ~ w to 

~ a a ~~ 
Qe se. 12.9 11.0 17 14.9 


TABLE 263 


MUTILATED TEXT — TIME: DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 17 yrs. 18 yrs. 
OSes Sos) ern eel. Ge 31.2 31.4 
0 is tiie ORM Oa A in caw 12187 103.8 
BUS ere a, Ne 152.8 110.0 
AO) Fd Ete accent an aaa 189.5 118.8 
DOs ede a sec ae 123 1 101.1 
OO? (0 ae eee ee 111.9 89.5 
OMS: ile Soe eee 96.4 74.4 
SOS ts. Bie Sea eee 73.6 68.8 
10 earn ere ere ee 67.3 42.9 
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The two forms used in this test were not accurately standardized to 
prove their equal difficulty. A brief series of trials on adults not included 
in this series indicated that they were approximately equal for most people. 
Since the test was given in two successive years, each subject who took both 
seventeen- and eighteen-year tests had both forms. Form A was used in 
the majority of cases at year seventeen, and Form B at year eighteen. 
Table 265 shows the frequency with which the two forms were used at the 
two years. Since the proportion is approximately the same for working and 
for school boys, the form used has no bearing on the differences found 
between the two groups. 

In the case of the girls the course of events in the mutilated-text test is 
very similar to that of the boys. The ten-percentile scales for school (X) 


TABLE 264 


MUTILATED TEXT — ACCURACY: DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 

PERCENTILES 17 yrs. 18 yrs 
LO Gee ar ny ahs 31.4 Soe 
etry, Se Ree oa Sus 33.4 24.9 
See ernie BA oe eee 34.5 26.3 
AQ Ca Be ae ye ths: i 30.5 24.6 
SO ea se fe See 31.9 19.5 
GO eet a Fs op ale 28.4 21.8 
LO) eee AP tlhe ser et, Gee 26.0 17.8 
See ws a a RE 2152 17.9 
OD Rae ne es ae tk 13.9 7.4 

TABLE. 265 


MUTILATED TEXT — NUMBER OF TIMES EACH FORM WAS USED 
Boys 
xX 


AGE Form A Form B Total 


17 years 162 12 174 


LSTVCALSER ARs -wa ee). 26 39 65 
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and working (M) girls separately are given in Tables 266 and 267. The 
differences between the percentiles for school girls and those for working 
girls (X-M) are given in Tables 268 and 269. The school girls prove to be 
very superior to the working girls both in time and in accuracy at seventeen 
and at eighteen. As in the case of the boys, the differences are somewhat 
greater at seventeen than at eighteen. There is among the girls also a 
marked tendency for the X-M differences in the lower half of the scale to be 
larger than those in the upper half. In other words, the poor school girls 
are much more superior to the poor working girls than the good school 
girls are to the good working girls. 

The number of times Form A and Form B were used for the girls is shown 
in Table 270. Since the proportional frequency of the two forms is nearly 
the same for working and school girls, differences between them cannot be 
explained on the ground of a possible difference in difficulty between the 
two blanks, 


TABLE 266 
MUTILATED TEXT — TIME IN SECONDS 


Girls 
ae M 
PERCENTILES 
17 yrs. 18 yrs. 17 yrs. 18 yrs. 
aL ye ee Bee 480.0 479.0 685.0 840.0 
LO ee ee eee 421.8 285.7 503.2 417.8 
DO gi. 1 ae ee 359.8 256.2 491.2 365.5 
Siena ats 9) fees 312.5 214.0 476.5 323.5 
A) eee 280.5 184.0 423.3 286.5 
1 in a os) Se ee ei 254.8 157.6 368.5 244.8 
OOD. ey eee 204.5 IPAM 325.0 21763 
TAU Pak Ba te A bila 115.9 289.6 190.0 
co. eet he irc asa e 144.6 104.6 248.7 162.5 
OO eee? ee 114.7 85.1 194.0 138.0 
(Oe be okeren ey rate 77.0 65.0 127.0 55.0 
No. of Cases. . . 163 72 246 137 
to pan 
ed y 3 iS 
wo a on co 
H- I+ 
WGN 5 oo ye se — es ‘S 
~ to a o 
ie] ae) ac) ae) 
S S S Ms 
Oo AM eee 89.0 62.4 107.4 84.1 
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TABLE 267 


MUTILATED TEXT — ACCURACY IN PERCENTS 


28 


5 


Girls 
x M 
- PERCENTILES 

17 yrs. 18 yrs. 17 yrs. 18 yrs. 
He, LORS eee ns aaa 21.9 30.6 AD 3.1 
LOM End Gore 62.1 67.1 23),2 2601 
2) Seer eee ere Wat (374 34.2 DY of5) 
30) Ree ee eee, Use 80.2 43.9 44.8 
A ach ree fe hast 82.9 84.7 50.1 52.9 
OEE MeN emcee hence 86.5 90.9 57.8 59.1 
GO rary ee ec oc 90.2 93.1 66.4 65.3 
i OME hrs eo Sa 92.3 95.3 71.0 69.5 
SOMeemeacet kone 94.3 97.1 10.9 74.4 
OO Mee ee one =) ck: 98 .4 98.5 84.3 83.9 
eee ee 100.0 100.0 100.0 100.0 
No. of Cases... 163 79 247 146 

on ey co = 

t+ [RE 1H H+ 

— io — 

iMieebenl . 6 4 6 4 « tO ie nS a7 

rd rd S rd 

| aa 9.3 9.8 17.2 15.4 

TABLE 268 


MUTILATED TEXT — TIME: DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES (X-M) 


Girls 
PERCENTILES 17 yrs. 18 yrs 
TKO) es operas Sn eee eee 81.4 32 
YA). ae iS csp eee Su mean a aC 131.4 109.3 
BLOY ik ai ep ee, eee 164.0 109.5 
A) ee ete ak one ek oes 142.8 102.5 
IMG Te aS Se eee LS aa 87.2 
(G0) 5 ca. 1a toe en aeneinGe Ce ceae as 120.5 90.2 
OMe Sots te IY 117.9 (eval 
SO eee Mier Rerees ke fuk wnt: 104.1 57.9 
79.3 52.9 
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TABLE 269 


MUTILATED TEXT — ACCURACY: DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 

eee 

PERCENTILES 17 yrs: 18 yrs. 
LOR ie) FE Se 38.9 7: 5 | 
Vi, | ees Eee OR RR eC 37.9 Sve) 
OO Ry ok Se ter an tet rs os 35.4 35.4 
LOPS ee on, ee ee ee 32.8 31.8 
00) 2 ea ak? se eee 2807 31.8 
GO. 3) aeeah eae See 23.8 VA ee) 
7) See oe ME Mate oa) cite Die 25.8 
SO!) RR oe ee ee ee 18.4 Pill 
O0: Cage a st Ae Ae 14.1 14.6 

TABLE 270 
MUTILATED TEXT — NUMBER OF TIMES EACH FORM WAS USED 
Girls 
x 
AGE Form A Form B Total 
LisVCarse. orn aeolian eae 144 19 163 
LS {year seen ten camer one 24 48 72 
M 

Le VCarsade 4. 3 ecu ee ye 


LS years* ek eRe eee 


OPPOSITES 


The frequency with which the various lists were used each year and for 
each group is shown in Table 271. The table shows a tendency, of which the 
experimenters themselves were somewhat conscious, to use the harder lists 
more frequently with school children and the easier ones with working 
children. The child who received a list very much too hard for him suffered 
from a sense of failure. When corrections were made on the basis of 
difficulty, the result was probably an advantage given to the school 
children. 

The ten-percentile norms for boys in association by opposites, school 
(X) and working (M) boys separately, are presented in Table 272. The 
differences between the percentiles of the school and those of the working 
boys (X-M) are presented in Table 273. In the case of the opposites test, 
no satisfactory comparison of the course of events from year to year can be 
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made because the content of the test differed so much in the several years 
(see Chapter IV). 

The comparison of school and working boys at each age level is valid for 
the most part because conditions, with two exceptions, were kept fairly 
constant for each age. In the case of the opposites test, the blank used had 
a more important bearing on results than in any other test (see Chapter 
IV). The easy lists varied widely in difficulty. While the differences in 
difficulty were measured and allowance could be made when the hard lists 
were given, it still remained impossible to make allowances when a list 
which was too easy was given. A child who made a record of 100 per cent 


TABLE 271 
NUMBER OF TIMES DIFFERENT FORMS WERE USED FOR OPPOSITES 
Boys 
Easy Opposites 
x 

Aar Fons Form ora Hore dee oun eons ree Total 
AN eh sas 144 109 23 60 42 47 1 i 427 
De ts ce idea 2 62 10 60 33 66 49 293 
SRR ee ho a 41 2, 43 


M 
Ae wren a, 202 10 6 248 
SEO eRe sou. ys 8 133 15 74. 7 87 334 
LS See et A wee eet 149 129 6 284 
381 147 133 15 80 23 87 866 
Harp OPppositEs 
x 
Form I Form II Form III Total 
9 120 45 174 
22 42 64 


4) 142 87 238 
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TABLE 272 
EASY AND HARD OPPOSITES — ACCURACY IN PERCENTS (CORRECTED) 
: Boys 
x : M 
PERCENTILES 
14 yrs. Easy | 15 yrs. Easy | 18 yrs. Easy | 14 yrs. Easy | 15 yrs. Easy | 18 yrs. Easy 
5, oa ayes cee 12-1 18.9 80.0 0. 31.8 5.0 
Ole airs ar. Conti 82.4 91.1 92.8 55.4 78.8 80.7 
DR ear a meee en 88.3 99.1 95.4 67.0 89.3 86.0 
SO eee ee 92.4 105.1 96.5 76.0 94.1 90.3 
Al()) Se cate Raa ee 95.7 111.0 97.6 81.3 98.2 92.9 
IO a boghe ah arts 98.0 116.1 99.8 86.0 103.0 95.1 
GO "Faas, tee ene 99.1 PAL 100.0 90.4 108.6 97.0 
(OE) Oy een 103.9 127.9 100.0 92.3 115.5 98.7 
SOR Maes oe are: 107.3 136.3 100.0 96.4 124.6 100.0 
OO eet ne tgs ts acre aes 112.6 147.9 100.0 100.3 139.7 100.0 
H Basal Bris We aes Oho redl ee 138.9 NST 100.0 108.6 181.8 100.0 
No. of Cases... . 427 293 43 248 334 284 
S es 8 2 = = 
a) i oo _ 
ae H- I+ FE I+ H 
IVeclia Inne ‘ a ; : ; . 
os Lond a oO No) > 
ss) ac) rg ac] He; rg 
CES Faecal os oe? 6.35 15.0 2.0 Tid 14.0 5.6 
xX M 
PERCENTILES 
17 yrs. Hard 18 yrs. Hard 17 yrs. Hard 18 yrs. Hard 
1 Pr Ps Oe: | Dhae 35.0 0 0. 
IO) ie sce RN eet ert 42.9 54.3 13 14.0 
20 Deh ee eee ee 52.4 62.3 22 26.7 
aU Cee Seas 5 oes 59.4 69.0 29 38.0 
AC) ey ores sss » | carat 4.8 by 65.2 FON 8} 34 45.5 
oe ee ee 69.7 79.2 40 55.6 
GOs ae ree atc eee 74.3 83.7 45 60.5 
LO) aie Rae on by ee 79.6 87.4 51 74.2 
SO peas ea, haere 85.4 91.5 60 79.5 
90) ea ae Caer: 90.9 93.3 68 86.0 
US: 100.0 100.0 97.5 90.0 
No. of Cases. . . 174 64 309 72 
Median ..... 69.741.2P.E./79.2+1.9P.E} 4041.6 | 55,643.38 PE, 
CACY AMO Rs. Area, 13.3 1.9 15.0 PAP) 3) 


en ss oe ee 
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TABLE 273 — EASY AND HARD OPPOSITES: DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 
P®RCENTILES 14 yrs. Easy 15 yrs. Hasy 18 yrs. Easy 17 yrs. Hard 18 yrs. Hard 
KO cats Ce ean 26.8 177503 17) 33 29.9 40.3 
20 Mae ets ees 2173 9.8 9.4 30.4 35.6 
eS eee 16.3 iy a 6.2 30.4 31.0 
40) ee Oa. A, 15.2 12.8 4.7 31.2 29.8 
CBO) ee A i, 1a) (ese i AT 2907 23.6 
COMMA TED EL? Stak 9.9 13.3 3.0 29.3 23.2 
(AO). <a A ee ee 9.8 12.4 13 18.6 1Se2 
SOUPNGI est oe. ey Wa iG #7 0 25.4 12.0 
QO Weer trey et os TO 8.2 0 22.9 033 
TABLE 274 
NUMBER OF TIMES DIFFERENT FORMS WERE USED FOR OPPOSITES 
Girls 
Hasy Opposites 
x 
Form 1} Form 2 | Form 3} Form 4| Form 5| Form 6 | Form 7 | Form 8 Total 
laryears S44" 56 86 iv 68 65 43 2 327 
TORVCATSe = gobi EM; 19 8 46 at 24 6 58 83 255 
LSSvears eek oe aS 42 42 
(5) 136 53 79 89 49 58 85 624 
M 
JAS Caray, One a7: 216 web 6 233 
OE VCRTS erm t 2 1 124 6 81 5 39 256 
USnvearsn. aes Se 17 172 6 195 
233 184 124 6 87 11 39 684 
Harp OPpposITEs 
xX 
Form I Form II Form III Total 
IBY COLSM hone os, ee 1 105 57 163 
TSEVCRTS sere Aes 23 56 79 
1 128 113 242 
le Na ee ee 
M 
IWAVeRTS) Siw s.r 56 122 66 | 244 
SEVER Sit, Santen 38 12 24 | 74. 
94 134 90 318 
II ———————————————————————_ 
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on the easiest list might well have made a much higher record had a harder 
list been used. 

The comparison of the two fourteen-year groups is modified by this 
factor. For the working children, who were examined first, the two easiest 
lists were used almost exclusively, while for the school children a large 
number of the harder lists were used. Those of the working children who 
made high records on the easy lists (from 10 to 20 per cent of them) might 
have made still higher records had harder lists been given them, and thus 
have reduced the difference between the two series. The difference is so 
large, however, that the superiority of the school children is undoubted, 
though its amount is indeterminate. 

The comparison at fifteen is better than that at fourteen, because the 
distribution of the lists is better. In this case also, however, school children 
had a somewhat greater proportion of the very hard lists. 

The hard opposites offer a better basis of comparison. Lists One and 
Two were approximately equal in value, while List Three was somewhat 
easier (about 10 percent). The differences were so small that no corrections 
were made in this instance. Because of a misprint on one of the editions 
of List One, it happened that it was not used for school children. For this 
reason, List Three was used in a somewhat larger proportion of cases for 
school than for working children. Year seventeen offers an excellent basis 
of comparison, because the test was given to the entire group. At year 
eighteen only 72 working boys and 74 working girls were given the test. 
Those who had made bad failures, as shown by the easy-opposites test, and 
the previous seventeen-year hard-opposites test, were not given the hard 
list at year eighteen, because of its depressing effect. The seventy-odd 
cases selected in each sex, therefore, represent those with the best presump- 
tion of success. The difference between school and working groups remains 
astonishingly large, particularly in the lower ranges of the scale. 

A glance at the table of differences shows that school boys were decidedly 
superior to working boys in association by opposites, at every age level, and 
in every form of the test used. It is also interesting to note that the differ- 
ences were of much greater magnitude when lists of hard opposites were 
used than when lists of easy ones were used. The easy opposites were so far 
within the capacity of both working and school children that a large per- 
centage of them had records which approximated perfection. Indeed, at 
eighteen years all of the school boys and 70 per cent of the working boys 
had records above 90 per cent accuracy. 

Table 274 shows the number of times each list was used in testing the 
girls. 

The ten-percentile norms for girls in association by opposites are pre- 
sented for school (X) and working (M) girls separately in Table 275. The 
differences between the percentiles of school girls and those of working 
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TABLE 275 
EASY AND HARD OPPOSITES — ACCURACY IN PERCENTS (CORRECTED) 


Girls 
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x 


M 


PrRCENTILES 
14 yrs. Easy | 15 yrs. Easy | 18 yrs. Easy | 14 yrs. Easy | 15 yrs. Easy | 18 yrs. Easy 

lirik? iii Hel? Pall PP 87.5 SAN ST 24.2 16.3 
TKO es et cere 83.0 92.8 95.4 62.9 80.1 82.5 
2). oe 89.8 101.8 96.9 ol 91.5 87.5 
OMe Bere OE. 5 93.6 106.9 98.6 79.9 96.6 90.0 
A) ee en 96.7 112.4 100.0 83.8 101.7 92.5 
COL Aral: fs 99.0 119.2 100.0 87.6 105.6 95.0 
GO are ts bos & 102.1 27no 100.0 91.5 110.4 97.5 
KUM, > Sea eee 107.1 13773 100.0 95.2 115.6 97.5 
ClO Ris _- Sunes area 113.4 146.6 100.0 98.3 120.4 100.0 
O() ena 5 ve (PR 162.6 100.0 101.6 135.5 100.0 
NUS ons oe WPA 0 181.8 100.0 114.0 WP 100.0 
No. of Cases 327 255 42 233 256 195 

S S Ss S SK K 

i) to o ron ron 

H+ fete H+ ae I+ H- 
Median .... ; i nS a ; 

for) wy) ia wo on 

0 ~ a 0 sc <° 
Caparo s aes: 9.3 16.3 thodl 13.9 12.0 5.0 

x M 
PERCENTILES = 
17 yrs. Hard 18 yrs. Hard 17 yrs. Hard 18 yrs. Hard 

Nee Bry Fhe 27.5 32.5 0 5.0 
KOE S, See eee Ras 53.2 62.4 14 Died 
SO Lana et aile. 6 63.0 69.2 20 35.5 
SOM ras 67.8 75.6 26 41.8 
AQ Mire AE Tan tee a0: 71.9 81.3 32 50.7 
ii) tet Seen See 77.0 84.8 39 56.2 
GO ae eat ra sees 81.1 89.5 45 63.0 
Oe: Aer ete! 84.8 91.8 51 70.7 
SO Mae aL? tt: 87.9 95.1 56 79.0 
to Uitte a lack, a eee 91.6 98.8 68 85.7 
Wise eee aces 100.0 100.0 87.5 95.0 
No. of Cases... . 163 79 244. 74 
Median ..... Tie Ove Een S4 oseteo) ba bleoo tel eZ Pe Bye 56.256 1° GPE. 


10.6 


15.2 


18.0 
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TABLE 276 


EASY AND HARD OPPOSITES: DIFFERENCES IN PERCENTS BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls 
PERCENTILES 14 yrs. Easy 15 yrs. Easy 18 yrs. Easy 17 yrs. Hard 18 yrs. Hard 
LOVIN wic.ce <cee P40), 1! ee 7 12.9 39.2 34.7 
QO Se ces 2 eee 14.7 20.3 9.4 43.0 33.7 
302 eke in a IBSE76 10.3 8.6 41.8 33.8 
Al) Sue 3.3 anne 12.9 10.7 ffi 39.9 30.6 
DO es hn ceed 11.4 13.6 5.0 38.0 28.6 
COVA cee coe 10.6 il¢f all 2-9 36.1 26.5 
(Ons Raeteieerauoar ae 11.9 210 2.5 33.8 .« PAN 
SO Pale eee alls). if 26.2 0 31.9 16.1 
LOLs Mae ee a PANS 2G. 0 23.46 Sat 


girls (X-M) are presented in Table 276. The situation is much the same as 
in the case of the boys. School girls are superior to working girls in associa- 
tion by opposites at every age level and in every form of the test used. The 
degree of difference is much more striking when hard lists were used than 
when easy lists were used, for the obvious reason that the test in the easy 
form was too easy for both groups. 


CAUSE AND EFFECT 


Cause and effect was the form of association test used at sixteen years. 
The ten-percentile norms for school (X) and working (M) boys separately 
are given in Table 277. The differences between percentiles of school and 
working boys are given in Table 278. There is a very marked superiority 
of the school boys over the working boys. At the upper end of the scale 
both groups approach perfection, showing that the test was too easy for 
the best of both school and working boys. The differences at the lower part 
of the scale are exceedingly large—about a third of the range of the scale. 
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TABLE 277 


CAUSE AND EFFECT — PER CENT CORRECT 
Boys — 16 years 


P®RCENTILES x M 
Ii Wisp ea a ie 0 | 0 
Ors. o Scene Shas See (on 39.7 
0) se tyeemes Re at at ei es 83.5 52.7 
SURAT ta ey eel 87.5 62.6 
Al) amis ray SA Ba ere eee aL Ste 93.6 20) 
HONS Y SS oe cae 95.6 76.9 
COP at see te 97.1 81.4 
(Ud Boga en 100.0 86.7 
SON tag Ble oe one Ol ae 100.0 91.5 
CIN se quQetay y+ PAPE Hire acai 100.0 96.0 
{Wed Wes.» te BO icanieg aaa 100.0 100.0 
Nomof:Casesia. 6 4:5 6 289 SHlyy 
IN hae a A, ok Ree oe 95.6+.5 P. E. GSAD2EIL Wey Ve 
Cee Ne Oe 8 TS 15.7 

TABLE 278 


CAUSE AND EFFECT— PER CENT CORRECT: DIFFERENCES BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Boys — 16 years 


PERCENTILES 
WO). ok bo Go Ge a toe Be eeeee Can cages terme mete Stat eee ina 35.4 
BD 5 bao ge tn Sn Se Oe Se es ce ee rr emer be 30.8 
Bs Lge ge eR ee es ee ee ee a 24.9 
1 () ne ee er re cl ae RS, ew ts 22.9 
ERA», wesl Lg vcs hen claw Mal Whe spe nl at og eer Si al 18.7 
BOM Se ng eM Seat Sed, Soh Mega et gre ee ee ere he TC INS) rf 
VAD! i on ae ee Se Bl Re ie ie emer er emma me we 13.3 
S() Ee RRR a gs ee ie Om)! ete 8.5 
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The ten-percentile norms for school girls (X) and working girls (M) in 
cause and effect are given in Table 279, and the differences between the two 
sets of percentiles in Table 280. In this test also the school girls are su- 
perior. As in most other instances, the size of the difference is not so great 
as in the case of the boys. Both school and working girls reach perfection 
in the upper ranges of the scale, showing that it is too easy for the best of 
them. For this reason the differences disappear in the upper ranges. The 
differences between the poorest 10 per cent of school girls and the poorest 
10 per cent of working girls is about 30 per cent of the entire range of the 
scale. 


TABLE 279 
CAUSE AND EFFECT — PER CENT CORRECT 


Girls — 16 Years 


PERCENTILES x M 
Ne aR NS aie eS. couse 0 0 
Oe meee eG Per cick 73.1 44.0 
AU Ras <5 Ngee the et aie: 85.1 56.2 
SO Reo ed ee Ranke oe en ee 90.3 67.2 
AUER aaah e ghe ane OL 93.9 ose 
Ree nee eae ae ee eee ee 95.9 80.9 
GO) segct ee eee eee 99.4 86.6 
10 se ee oe 100.0 89.5 
rs) eae oy BAe ee 100.0 94.5 
OO nn ee ee 100.0 100.0 
Udit ee ee Ae ae 100.0 100.0 
INosot (CASCSrs ee 239 295 
IMRSOUE A A 8 Bw 95.9+.5 P. EH. 80.9+1.1 P. E. 
OE een eh ee 6.2 15.2 


TABLE 280 


CAUSE AND EFFECT — PER CENT CORRECT: DIFFERENCES BETWEEN 
THE TEN-PERCENTILE SCALES (X-M) 


Girls — 16 Years 


PERCENTILES 
(rr? Terme et me or We ne ey gp hoe B= 29.1 
VE 28.9 
rrr es tes eee os Sb oo hob wo 23.1 
a ewer SO i ke So me Re 18.7 
6 hare Ee, fob ob ae ae 15.0 
CEE 12.8 
ee 10.5 
oe a 5 55 
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CONSTRUCTION PUzZzLES 


The ten-percentile norms for the six construction puzzles given at years 
sixteen, seventeen, and eighteen are presented in Table 281 for school boys 
(X) and working boys (M) separately. The differences between the per- 
centiles for school boys and those for working boys (X-M) are given in 
Table 282. The various puzzles differed widely in difficulty. The order of 
difficulty, judged by the percentile tables, is as follows: flower-pot, chick, 
boat, cradle, seal, egg. All of them except the flower-pot were difficult 
enough to cause failure in from 10 to 60 per cent of every group. No com- 
parisons of ability from year to year can be made because of the wide 
variations in difficulty of the parts of the test. 

The percentiles show a clear superiority of school boys over working 
boys in every test except that of the egg, given at sixteen years. This test, 
which has 60 per cent failure both among school and among working boys, 
gives an advantage to the working boys in the upper percentiles. 

The presence of so large a proportion of failures, which set an arbitrary 
limit of three hundred or more to the percentile ratings, invalidates the 
comparison of percentiles except for the parts of the scale in which both 
school and working boys have time records indicating success. Comparisons 
of the two groups can also be made on the basis of proportion of failures. 
In the chick puzzle 10 per cent of the school boys and 30 per cent of the 
working boys failed. In the boat puzzle 20 per cent of the school boys and 
30 per cent of the working boys failed; in the cradle puzzle 20 per cent 
of the school boys and 50 per cent of the working boys failed; in the seal 
puzzle 50 per cent of the school boys and 60 per cent of the working boys 
failed. 

In the table of differences (Table 282) the brackets indicate the part of 
the scale in which valid comparisons of percentiles can be made. The 
superiority of the school boys, in every instance except the egg puzzle, is 
evident. It is also striking that the differences become less as the upper 
part of the scales is approached. The ninety-percentile difference is the 
smallest in every instance, and the differences become large at each step so 
long as valid comparisons can be made. In other words, in this instance 
also, the difference in ability to perform the test is less between good 
school boys and good working boys than between poor school boys and poor 
working boys. 

The ten-percentile norms for girls for the six construction puzzles are 
presented separately in Table 283. The differences between the percentiles 
for school girls and those for working girls (X-M) are presented in Table 
284. The state of affairs is similar to that found among the boys. The 
comparison between school girls and working girls, stated in terms of the 
proportion of failure, is as follows: in the chick, 10 per cent of the school 


296 AN EXPERIMENTAL STUDY OF CHILDREN< 
TABLE 281 CONSTRUCTION PUZZLES— TIME OF SOLUTION IN SECONDS 
Boys 
x 
‘hick Cradl Seal 
Pencestites oom, | Sey | try | ary | tyre, | 189m 
1B ree ee 300+ 300+ 300+ 300+ 300+ 300+ 
NNO, eRe ercmin on 300+ 112.4 300+ 300-+-+ 300+ 300-++ 
DORE k. 2 Peel ees 300+ 87.0 276.0 300+ 300+ 300+ 
UMN, be ee nee ee 3800+ (alesis Ike y/ ats) 233.4 PRES) 300+ 
AQ) 20ers 2 soles 300+ 61.3 138.0 135.5 245.9 300+ 
SO eee ey Oe oe 300+ Soon 107.3 116.0 187.4 300+ 
COALS OS a. Se 300+ 45.1 86.3 97.4 152.9 287 .9 
Ogre ome ee nal et 271.8 39.6 (ES 79.7 109.4 Ble 
SO eat Ceo 194.4 34.1 63.0 59.3 91.4 146.5 
00 Tee on ee ee 122.5 PAD) 50.1 43.5 60.7 113.6 
Use: gas ee 250) 16.0 29.0 30.0 30.0 60.0 
INo; of Cases) aa 276 281 175 171 63 63 
M 
Pp Egg FI. Pot Chick Boat Cradle Seal 
USERID 16 yrs 16 yrs 17 yrs. 17 yrs 18 yrs. 18 yrs. 
| asad bie ai ce sees 300+ 300+ 300+ 300+ 300+ 300+ 
LOS ts, eee 300+ 187.5 300+ 300+ 300+ 300+ 
DORA Sy decane te Ee 300+ 124.3 300+ 300+ 300+ 300+ 
See eae tae ou 300+ 95.3 300+ 300+ 300+ 300+ 
AQT te Pees roe 300+ aes: 261.6 285.0 300+ 300+ 
SORE en Seek ee 300+ 65.4 199.2 208 .6 300+ 300+ 
lee, Ss een oe 300+ ioe I! 154.0 165.0 248 .4 300+ 
TO ae te’ ohne 268.7 48.7 116.1 1217 Se4: 285.1 
SUA eee) Piha te 180.9 41.3 87.6 85.4 128.6 214.1 
OO ine cls: sheets 99.0 34.1 O2eL 60.9 94.8 153.1 
Us Tiana ata: 36.8 Lb 3052 30.0 30.0 30.0 
No. of Cases. . . 272 320 297 248 296 267 


TABLE 282 — CONSTRUCTION PUZZLES — TIME: DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys 

pmonmin | 6%, | Te | fon {ome | ek ate. 
TONS) Oe at 0 75.1 0 0 0 0 
D0 ee orig 0 Jie 244 0 0 0 
D0) ula fen came 0 24.2 112.5+ 66.6-+ 22.1+ 0 
40 Gare ee eee 0 16.1 ie 149.7 54.1+ 0 
BO ip eee a 0 12:3 91.9 92.6 112.6+ 0 
60 tn isl Pee 0 11.0 68.7| 67.6 95:5 12.14 
ZO.ses 8 ie oe Cee _ ou 9.1 42.6 42.0 al 83.4 
ST eee sere oo —13.5} 72 a) = 1 S72 67.6 
BO. re tan, Se —23.5} Tea 2.0 17.4 ar 39.5 


Nore. 


The brackets indicate the part of the scale within which valid comparisons can be made. 
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TABLE 283 —CONSTRUCTION PUZZLES —TIME OF SOLUTION IN SECONDS 


Girls 
x 

Sy a 2 Ege FLP Chick Bos ‘ra Sez 
ee 16 yre. Gore, 17 yes: iW or: eee 18 yrs. 
N rl Mee om, ee tha Re crea 300+ 300+ 300+ 300+ 300+ 300+ 
TRG cpt 2 ee 3800+ 160.9 300+ 300-+ 300+ 3800+ 
20 Dee tye: cree 2: 300+ HOST 297 .0 273.0 3800+ 300+ 
HOC s. 60 eee ee 300+ 88.1 232.8 216.9 300+ 300-+ 
4 () Es Bee te a 3800+ (ik 200.7 180.2 253 .4 300+ 
SOMA PA eee  Raeee MS 300+ 59.4 150.3 SVC 2% 205.0 300+ 
CO alt. Seek anes 300+ 00.5 126.3 108.5 181.0 247.1 
AD) 3 Re Se ee ae 300+ 42.3 105.0 84.8 151.9 201.4 
0 -2e \ Gia ene annette 232.8 35.3 TOnG 68.7 120.5 152.9 
OO. ae PAF! ye. 124.9 26.8 56.5 50.7 83.9 100.4 
LON, ne te eee 29.0 15.0 28.0 30.0 45.0 45.0 

No. of Cases 228 231 160 IS 76 ee 

M 

Fl. Pot Chick Boat Cradle Seal 
16 yrs. 17 yrs. 17 yrs. 18 yrs. 18 yrs. 
300+ 300+ 3800+ 300+ 300-++ 
226.3 300+ 300+ 300+ 3800+ 
156.0 300+ 300+ 300+ 300+ 
118.6 300-4 300-++ 300-++ 3800+ 
94.9 262.3 3800+ 300+ 3800+ 
78.8 198.3 300+ 300+ 3800-+ 
67.8 157.3 241.3 300+ 300+ 
58.4 119.0 164.3 PAA PA 300-++ 
49.7 93.7 iblij}.e3 165.7 253.4 
37.8 64.0 80.6 110.2 143.9 
16.0 33.0 30.0 45.0 30.0 

No. of Cases... . 199 261 230 186 247 158 


TABLE 284— CONSTRUCTION PUZZLES — TIME: DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls 
Ree FI. Pot Chie Boat Cradle Seal 
PERCENTILES 16 yrs. 16 yrs. 17 yrs. 17 yrs. 18 yrs. 18 yrs. 
LO See bees 2 0) 65.4 0 0 0 0 
WUE SS ae, RS ee 0 36.3 38+ 27 .0+ 0) 0 
OU GA aie Peres 0 30.5 67.2+ 83.1-+ 0 0 
AQ mec se a 0 Dom 61:6 119.8+ 49.6+ 0 
OO ae ees 0 19.4 48.0 162.3+ 95.0+ 0 
(COP res fo eee ee 0 17.3 31.0 132.8) 119.0+ 52.9+ 
VOR oI ig ss ee 0 16.1 14.0 79.5\ 60.3 98 .6+ 
SO Rees, ee —15.1 14.4 eO) oa 45.2 tte 
OOMARE MeL t AIte) A te ie, 11.0 0.5 29.9 PAS).3) 43.5 


Nore. The brackets indicate the part of the scale within which valid comparisons can be made. 
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girls and 30 per cent of the working girls failed; in the boat, 10 per cent of 
the school girls and 50 per cent of the working girls failed; in the cradle, 30 
per cent of the school girls and 60 per cent of the working girls failed; in the 
seal, 50 per cent of the school girls and 70 per cent of the working girls 
failed; and in the egg, 70 per cent of both school and working girls failed. 

The comparison of percentiles (X-M) in the range of the scales for which 
it is valid (indicated in the X-M tables by brackets) also shows a marked 
superiority of the school girls in every test except the egg, in which, as in 
the case of the boys, the working group is a little superior. Among the girls 
also, the difference between the ninety percentiles are least of any, and the 
size of the difference increases steadily as the scale is descended, until the 
point is reached at which comparisons are no longer valid because the point 
of failure has been reached. Again in this instance we find, then, that the 
differences between superior school girls and superior working girls are less 
than those between inferior ones. 


PuzzLE Boxes 


The puzzle boxes used were the Healy and Fernald box at fifteen and 
sixteen, the Hayes instruction box at seventeen, and the Freeman puzzle 
box at eighteen. The tests differ in type. While the Healy and Fernald and 
Freeman boxes are distinctly tests of mechanical ingenuity, the Hayes box 
is rather a test in ability to understand and carry out instructions as they 
apply to a mechanical device. The ten-percentile scales for school boys 
(X) and working boys (M) separately are presented in Table 285. The 
differences between the percentiles for school and those for working boys 
(X-M) are given in Table 286. As in every other mental test, the school 
boys are superior in every instance to the working boys. The differences 
are least at the ninetieth percentile and increase as the scale is descended 
until the point of failure renders the numerical comparison invalid. Here 
again, then, there is less difference between good school boys and good 
working boys than between poor ones. 

In the repetition of the Healy and Fernald box at sixteen, the working 
boys gained far more than the school boys. This probably means that a 
previous familiarity with an ingenuity test counts for more in the working 
than in the school group. No real age comparisons can be made based upon 
these tests, because the tests differed somuchfrom year toyear. The Hayes 
instruction box does not furnish a favorable basis of comparison because it 
could be evaluated in four steps only. Perhaps the best way of stating the 
difference it shows is to say that while 60 per cent of the school boys 
succeeded on a first trial, only 40 per cent of the working boys did so. 

At sixteen years, the test with the Healy and Fernald puzzle box con- 
sisted in asking the child to open it, noting carefully all the steps he took, 
with a view to closing it again after he had opened it (see Chapter IV). 
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While the results could not be used in a scale of measurement, they furnish 
an added possibility of comparing school and working children. The re- 
sults are summed up in Tables 287 and 288. While 44 per cent of the 
school boys succeeded in closing the box, only 34 per cent of the working 
boys did so. The median time required for those who succeeded was 251 
seconds for school boys and 276 seconds for working boys. The superiority 
of the school boys is evident in both measures. A larger proportion of them 
succeeded and with less time required for the solution. 

The ten-percentile scales for school girls (X) and working girls (M) are 
given in Table 289, and the differences between the percentiles for school 
girls and those for working girls (X-M) in Table 290. Here again the su- 
periority of the school girls is striking in every instance. The differences 
are least in the ninetieth percentile, and increase steadily as the scale is 
descended until the point of failure renders the comparison invalid. Here 


TABLE 285 — PUZZLE BOXES — TIME IN SECONDS 


Boys 
».« M 
‘EN- In - ‘| Insrruc- 
Gea Hwary-FeRNALD nis Box A eb Heaty-FERNALD eS: eeu 
Trials TEES hdl ae a Trials 18 yrs. 
15 yrs. 16 yrs. 17 yrs. ‘ 15 yrs. 16 yrs. 17 yrs. 
L.L. .| 720+ | 720+ | Failure} 300+ 720+ 720+ | Failure | 300+ 
TKO) 3 3) 0) 291 2 3800+ 720+ 458 Failure | 300+ 
PAD) gana BBS? 236 2 261 634 294 3 300+ 
BO) a Aly Bios 190 2 176 465 223 2 300+ 
AD sn al) PAOS 159 2 152 365 194 2 264 
RY oo alt RSW 138 i 116 304 | 169 2 201 
60 157 119 1 106 261 145 2 160 
70 142 100 il 94 PAY) 120 1 127 
8O 119 87 1 81.6 175 100 1 98 
90 93 73 1 62.8 126 SO 1 74 
Wee 49 ay 1 30.1 45 41 1 30 
No. of 
Cases | 290 273 167 54. 340 310 297 282 
bo me (Je) i 

S Se z 2 g © 

H+ H+ lH IH H+ + ie 
Median oO i = to on 

a on | gS = en ws) = 

tg 42) ae] ae] rg ae) rg 
Q . Saale Sou 59.5 m5) 65.6 176 74.5 Ae 
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TABLE 286 — PUZZLE BOXES: DIFFERENCES IN SECONDS BETWEEN 


THE TEN-PERCENTILE SCALES (X-M) 


Boys 
PERCENTILES 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Ie See ee ue 270+ 167 0 0 
20) See ee ee 301 58 1 39+ 
oO ee hey 202 33 0 124+ 
Al) Geer eee ee eae 157 35 0 1 
OO eeeee cae al 124 31 1 85 
COMEaSe 7. ccmreaeene 104 26 1 54 
TOS PET ee Ce 78 20 0 33 
Sic nd Bee ares 56 13 0 16 
CUS ra ee 33 o 0 11 
TABLE 287 — PUZZLE-BOX CLOSING 
Boys — 16 years 
x M Total 
Number of successes 115 80 195 
Number of failures . . . 148 155 298 
4 Roney ee Eee See 258 235 493 
Percentage of success . . 44 34 40 
Percentage of failure . 56 66 60 


TABLE 288 — DISTRIBUTION 


S: TIME FOR SUCCESS IN CLOSING 


Boys 
SECONDS x M Total 
SOE a: Je er a ee EeRA see 
OLAS 2 ees 6 ese 2 1 3 
(OCR. noe See at eee 3 il 4 
LO 1 Se a. gee ee 8 | 4 12 
126 wiht, 2. c-5 ae ca eee 6 2 8 
LOD Betas yee coke ace 4 eee 7 4 Tat: 
LiGi .. tee tes, ee 8 5 13 
ZAC) Se ie Wh SMa «aS a 12 5 ive 
VAG aan Nan hs ee SS ee 4 11 15 
PAN Reece Cpe eee Ors 8 4° 12 
210k ee Be ne ee 11 3 14 
SOL ea. See Ae ii | 12 19 
SOL Eee AN cues alleen 12 | 8 20 
AO Like tans ohe soe nie nena: 16 11 27 
SOb =: ee on oe | 11 9 20 
BOO! «aay Beis ete ee eke | 
115 80 195 
Median. 03/2 4.2) ae 251 276 255 
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TABLE 289 — PUZZLE BOXES — TIME IN SECONDS 
Girls 
NG M 

12 ~ SRG I ls : > bs 

ate Heary-FERNALD Pea ae eee ce Heary-FERNALD He Nn eae 

No. of 18 yrs. No. of 18 yr 
15 Trials Trials ss. 
yrs. 16 yrs. 17 yrs. 15 yrs: 16 yrs. 17 yrs. 

te be =| 720-6 720+ | Failure | 600 720+ 720+ | Failure 300+ 
10... .| 720+ 396 3 300-+ 720+ 720+ | Failure 300+ 
D0 ree le 204 299 2 300+ 720-++ 641 Failure 300+ 
380... .| 489 248 2 300-+ (205 409 3 300+ 
40. . .| 394 221 1 293 2 309 3 300+ 
SO 6 5 al) GBs 196 1 235 602 247 2 300+ 
GO) oe al BS 167 1 187 470 198 2 296 
TAO) ey 6. 1a eeZE 143 1 146 386 168 2 231.6 
20). 5 all ales 120 il 117.3 298 133 1 7&5) 
OO. 5 al) 18 92 1 91.5 PONE 106 il 112.0 
Welk si) 4G 51 1 10+ 95 40 1 40.1 
No. of 

Cases 249 203 150 66 257 210 211 166 


TABLE 290 — PUZZLE BOXES: DIFFERENCES IN SECONDS BETWEEN 


THE TEN-PERCENTILE SCALES (X-M) 


Girls 

PERCENTILES 15 yrs 16 yrs. 17 yrs. 18 yrs 
Or eetet tes yy 0 324+ ~ () 
PAD Lei 0 i th a oc da 16+ 342 = 0 
SO Mares aes sais ee 231+ 161 1 0 
Lg eae 318) 88 2 Tek 
i) aad rts vac ngs 269 ol 1 65+ 
Gieine aT VI) ey 31 1 109 ) 
OUR Spey seul 162 25 1 85.6| 
OY o8 Oe a pa 123 13 0 58. | 
WO SR ee wae 99 14 0) 20.5 


Nore. 


The brackets indicate the part of the scale within which valid comparisons can be made. 


TABLE 291 — PUZZLE-BOX CLOSING 
Girls — 16 years 


xX M Total 

Number of successes. . . 47 27 74 
Number of failures. 132 126 258 
Mota eee eee 179 153 332 
Percentage of success 26 18 22 
Percentage of failure 74 82 78 
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TABLE 292 
DISTRIBUTIONS: TIME FOR SUCCESS IN CLOSING 


Girls 
Srconps x M Total 

0) =a von oat ad cw ee 

‘fl eRe Sake on, tc 
(ee ee ee 1 1 
TOT suerte 5 tats een aes 1 1 
126 2a es ee 1 1 
TGs supctse bee he ace ee, 2 2 
17.6 ceca ers eg he ie eae 3 3 
20 lal ae Ga Feet gee 3 3 6 
226) 204 <b ue Oe oe 1 1 
VAT are, ee Ee tees chock, 4 4 
DG ee eee cae ere 5 2 7 
30 Lee eR ao ee kes 8 2 10 
OO oe in ee ao eee Cee oy, 6 4 10 
AQUA ar tet rn nee 6 9 15 
iO cmtarh teed terre eek 8 5 13 

NOOO ee Sd ees 
47 27 74 


Median 52 5h sete 290 354 306 


also, then, the difference between superior school girls and superior working 
girls is less than that between the inferior ones. In the repetition of the 
Healy and Fernald box at sixteen, the working girls, like the boys, gain 
much more than the school girls. Apparently for them, too, familiarity with 
an ingenuity type of test counts for more than in the case of the school 
girls. Or perhaps this is another case in which mere repetition makes more 
of a difference to those who had poor records on a first performance than 
to those who had good records. Even in routine tests, involving very little 
thought, the very inferior seem to gain most on repetition. In comparing 
school and working girls in performance of the instruction box, the fact 
that, while 70 per cent of the school girls opened the box on the first trial 
only 30 per cent of the working girls did so, states the difference strikingly. 
Even the poorest 10 per cent of the school girls opened the box after three 
trials, while 20 per cent of the working girls failed. 

The results for the closing of the Healy and Fernald box at sixteen years 
furnish an additional basis of comparison (see Tables 291 and 292). While 
26 per cent of the school girls succeeded in closing the box, only 18 per cent 
of the working girls did so. The median time required for the school girls 
who succeeded was 290 seconds, while the working girls required 354 sec- 
onds. By both measures, the school girls prove to be superior. A larger 
proportion of them succeed in less time than the working girls. 
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RECOGNITION 


The ten-percentile scales for school boys (X) and working boys (M) 
in the recognition test are presented in Table 293. The differences between 
the percentiles of the school boys and those of the working boys (X-M) are 
given in Table 294. In this test any score is possible between the limits of 
+100 and —100. If every one of the twenty cards in the second pack 
(see Chapter IV) were wrongly judged, with the result that ten positive and 
ten negative errors were made, the score would be — 100, since 10 per cent 
is deducted from a score of 100 for every error made. If all of the pack of 
twenty were judged correctly, the score would be 100. The median score 
for school boys is about 75 and for working boys about 55. In other words, 
school boys as a group make about two and one-half errors and working 
boys about four and one-half. The school boys are, then, superior to the 
working boys. Both school and working boys make more positive than 
negative errors. The superiority of the school boys is greater in terms of 
positive errors than it is in terms of negative errors. This difference may be 
interpreted as a difference in suggestibility. The working boys show a 
greater tendency to accept a somewhat similar drawing as exactly like the 
one seen before than do the school boys. 


TABLE 293 — RECOGNITION 
Boys — 18 years 


x M 
PERCENTILES 
aac +-Errors —Iirrors Feat +-lrrors —Errors 

10S Moy, 30.0 4 5 —10.0 8 6 
KO) < 47.7 3 3 31.38 6 3 
YO 56.5 3 2 41.6 5 2 
10) 6 63.2 2 1 48.0 4 2 
A) ema ests 68.7 2 1 52.6 4 2 
Gee ates tt: 74.2 1 1 56.4 3 1 
COM wien & 79.7 1 0 60.2 3 ih 
TO eee eo AF 84.1 1 0 65.2 3 1 
OL, teria pedal 88.5 0 0 70.2 2 1 
ORR ew tears 90.0 0 0 iM 1 0 
ls 16, a 90.0 0 0 100.0 0 0 
No. of Cases... . 66 66 66 292 292 292 

x 2 = . = 

t ¢ SI ns r=) 

He ra + H- H- H- 

bo a 
Medians 4, co. : Ss NG) fe to aan ign 

ae] ie) ac] td ae! ae] 

cs ts eI ts | | 
Q 13.2 1.3 8 11.5 i 1.0 
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TABLE 294 


RECOGNITION — PER CENT CORRECT AND TYPE OF ERROR: DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys — 18 years 


PERCENTILES Per Cent Correct +Errors —Errors 
LO ws ariceee eke ot oan Poles 16.4 3 0 
Yagi cm ee oe oT 14.9 2 0 
OOM i ate ince Mca ka eee 15.2 2 1 
A).2 RASS ANE COS A She 16.1 2 1 
OM Mee et Ee CMT ch EO 17.8 2 0 
OO Ais soa ac 19.5 2 1 
TAU eta Bs ree eats Are tt 18.9 2 1 
SON ewe See Cae ee 18.3 2 if 
90 act jeer ee ceee.c 12.9 1 0 
TABLE 295 
RECOGNITION 


Girls — 18 years 


xX M 
PERCENTILES 
Pastor +-Errors —Errors or. +Errors —Errors 

bl Bis) oe iB serrata 10.0 —10.0 10 9 
LOWES zee wane 38.3 5 2 25.9 6 3 
ZO ieee ae 52.0 4 2 33.8 5 2 
S()) yeaa ence a Be econ 57.6 3 il 39.5 4. 2 
40'S eee ee ee 63.5 3 1 46.0 4 1 
D0 eae eee eee 69.6 2) 0 b2eo 3 1 
GO: feat aoa 74.0 2 0 58.9 3 1 
COU te Son ee es SF 78.3 1 0 63.6 2 0 
>, iia tees a Se en 82.6 1 0 67.9 2 0 
OO PR ae Se 86.9 0 0 7632 1 0 
Le eee ae 90.0 0) 0 90.0 0 0 
No. of Cases". . . VR (he 3 204. 204 204. 

on o or 

lar H+ + H+ ae MH 

. to a 

INROUIEH Me pea 1S 5S Par NG ig a 

rd fe) rd Hi rs . 
Oe ke ere 16.9 1.3 Rs) 14.6 iS © 
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TABLE 296 


RECOGNITION — PER CENT CORRECT AND TYPE OF ERROR: DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls — 18 years 


PERCENTILES Per Cent Correct +Errors —Frrors 
ILO) bs corm oe bereits hee 12.4 i 1 
PAOD hn Ae pe erly rie aa aa 18.2 1 0 
30 ee ee et kSpaal 1 1 
A) ae en Ny eo «hae ys eo) 1 0 
Me ig ene ee et el 1 1 
COM cf tit Ga ates! eas al 1 ~ dt 
TADS. CS roma oer ne 14.7 1 0 
RLU ge Ge ORT Ie Se ami aaa 14.7 1 0) 
TU acancrea are at ale 10.7 1 0 


The percentile scales of the recognition test for girls are given in Table 
295 for school girls (X) and working girls (M) separately. The differences 
between the scale for school girls and that for working girls (X-M) are given 
in Table 296. The school girls are superior to the working girls. The me- 
dian record for school girls is about 70, and for working girls about 50. 
The school girls as a group make three errors and the working girls five out 
of the twenty judgments. As in the case of the boys, positive errors are 
more common in both groups than negative ones. The difference between 
school girls and working girls is somewhat greater in terms of positive than 
of negative errors. In other words, the working girls seem slightly more 
suggestible than the school girls—as well as less accurate. 


AUSSAGE 

The only measure of the Aussage test which has been summed up in per- 
centile scales is that of the percentage of correct ideas. The ten-percentile 
scales for school boys (X) and working boys (M) separately are presented 
in Table 297. The differences between the percentiles for the school boys 
and those for the working boys (X-M) are given in Table 298. The usual 
relationship holds. School boys are superior to working boys. The differ- 
ence between the two groups is least at the top of the percentile scales and 
increases as the scales are descended. In other words, there is in this test 
also a greater contrast between inferior school boys and inferior working 
boys than there is between superior members of the two groups. In this 
test the time factor does not enter in. Superiority is stated merely in 
terms of accuracy of report, in a case in which a perfect accuracy would 
be conceivable, though not attained by any subject. 
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TABLE 297 — AUSSAGE — PER CENT CORRECT IDEAS 
Boys — 18 years 


DN EEE EE — eee 


PERCENTILES x M 
1 FP ae bi one Ramen # - 4.0 4.0 
LQ eearka ey ven cer Sanens a 52.0 41.3 
DOs cee te. cece ae nce: 57.4 47.5 
DOPE ous tae oe Gy Taleo Lene gs 61.6 53.9 
AO Fix get a) Sy cone wee 64.9 58.1 
0 eae iat ae AS YO 67.2 61.5 
GO fad ogee eae 68.9 64.4 
heaped aioe Sat A oa 70.7 67.8 
SO at beer eee a wee eae 77.0 72.4 
OOS ees RR iste 82.7 79.1 
US Li ee a eae 95.0 95.0 
Nos of Casesin ie as eee 60 295 
Mediatia 252 chee 8 Of 2c lye Bse eee ies a ih 
Qos ee ee eer ee t2 9.7 


TABLE 298 


AUSSAGE — PER CENT CORRECT IDEAS: DIFFERENCES BETWEEN 
THE PERCENTILE SCALES (X-M) 


Boys — 18 years 


PERCENTILES 
LO) ie obs see, 5 cl ope a Capcalpedscls eet SPR he I as a 10.7 
| tana abr. ete em eh al BE See TRO Sua hee. wai eer Zoe ig 9.9 
BO! PPI, Bee es OS PES ey ee, ee ad 
AY, sa. vcce'iae Care Syras dealer ob eae ee On: Beles ora hale 6.8 
‘| ere eer ce ete See he he ee OR Es SS 5.7 
OO, ve: Som ee eae ee a los Peet 4.5 
FO! seed a5 SOE Re ee 2.9 
805 Sg Mesrar caus dea bes eral apeaee ie, ae eas Be eee 4.6 
i ee en CeCe aes. Sao ios gee ys a te & 3.6 


TABLE 299 — AUSSAGE — NUMBER OF INSERTIONS 
Boys — 18 years 


INSERTIONS x M Total 
Le Seek eee ee en eee 13 93 106 
2 haa St i aR Sa 4B Pee 10 47 57 
Oa Ad, Stal ag) opie etch caine Eissler a 5 16 21 
Cer mete eee so See mo ees. 1 4 5 
DE rs te me an oe ce ee nan ee 1 1 
Gatiie ashiy (eh Sa een ee 1 1 2 
(ere ee Ee Sh a a ee ee) 1 1 
Ro Moe tree ate on Sd ley 1 1 
Dice eek Ser ees see ear de tain i fare, em ae 
No.of Cases ya or eee 31 163 194 
Nowof Insertionseaee eee eee. one 66 271 337 
Motels Nowot Cases en anr ann a eee 60 295 355 
Per Cent of Total Cases Showing Insertions. 52 55 55 
Average No. of Insertions per Person . 2 Lae Ubeye 
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In recording the test, the number of items inserted in the report which 
were not part of the original text was noted. Table 299 sums up the facts 
about these insertions. About half, both of school and of working boys, 
insert items in the report which were not in the original account. The per- 
centage is somewhat higher for working than for school boys (55 per cent 
as against 52 per cent). However, the average number of insertions per 
person is higher for the school than for the working boys. While fewer 
school than working boys embroider the report, those who do put on a 
somewhat more elaborate pattern. In either cases, however, the average 
number of insertions is small—1.7 for working boys and 2.1 for school boys. 
Out of 194 boys who made insertions, only 5 inserted more than four items. 


TABLE 300 
AUSSAGE — PER CENT CORRECT IDEAS 


Girls — 18 years 


PERCENTILES x M 
1b}, 1b wage Rie tae eae: 41.0 4.0 
LOSERS Pests te ere on 47.4 32.7 
AY aL LIF aici oo 57.4 41.6 
SOMME Re toto lt eee 62.7 47.6 
BUTTE oy hs fossa 65.2 52.3 
CM ae ga 8 68.9 56.4 
() wa Waray tee ke (fill 62.4 
OSS, oe ee oS Sear ee 74.3 68.0 
Ae et ee ei on es 78.6 12.5 
OOM a eee al sho 84.0 97.8 
OL Saeco ee Ni COR lp 100.0 95.0 
INO MOUC@SSCh? | Gen hfe Ta 201 
Medianwe aoe ane a 68.9+1,2 P. E. 56.4+1.3 P. E. 
ee ied Tacs el 8.2 14.2 


TABLE 301 


AUSSAGE — PER CENT CORRECT IDEAS: DIFFERENCES BETWEEN 
TEN-PERCENTILE SCALES (X-M) 


Girls — 18 years 


sa MN atte nedibit yet Se ASM aire Wage cere ws 14.7 
By GRE nL See a ener ee 15.8 
eee ee ee ip 
Vip. mongpelcnashe piesa ees nas tare ean ee 12.9 
mma iS SAMs 2 ern yer piebe eis Go eee 3 12.5 
Tg hey 9.3 
Wo i it =e See 6.3 
Ap muri pak cpm tte beanie iui ncaa: il tala a, 6.1 

mee 1) 6.1 
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TABLE 302 
AUSSAGE — NUMBER OF INSERTIONS 
Girls — 18 years 


INSERTIONS x M Total 
1s ee ceeds eelor cacigel ieee eee re 13 65 78 
Ve MERE E ane er rns RC AIOE OME oc a 16 34 50 
OUR ee ten et Ee ee ee 5 7 12 
ACU ees FEV Ob, Rey Si ree 1 3 4 
SR ads Sleth tahedowrcire yen Ge ee 1 1 
hee ee Mee eee ee a Peale eee: oe 
Tas! Bien 9 oe hgh Gr EM anie eR gin ee 
8nd Acer ty os Sa te a. Ge ee ee 2 2 
Oe el HS Re a ot ae ae 1 1 
INO Of Gases. So se tear letinahen eee we eee 37 111 148 
IN@s Oi Uhyererantore; 5 6 5 595 a tg op a 80 180 260 
Total No of Cases. csme an an ee ee 77 201 278 
Per Cent of Total Cases Showing Insertions 48 55 53 
Average No. of Insertions per Person. . . . 2,2 1.6 ee 


The ten-percentile scales for school girls (X) and working girls (M) are 
given in Table 300. The differences between the percentiles for school girls 
and those for working girls (X-M) are given in Table 301. In general, the 
relationship is the same as in the case of the boys. School girls are superior 
to working girls. The differences between the two groups is least in the 
upper percentiles of the scale and increases as the scale is descended. Once 
again, then, the contrast between inferior school girls and inferior working 
girls is greater than that between the superior members of the two groups. 
This is one of the few instances in which the difference between school girls 
and working girls is greater than the difference between school boys and 
working boys. 

Table 302, giving the number of items inserted in the report which were 
not present in the original, shows a state of affairs similar to that of the 
boys. There is a smaller proportion of working than of school girls who 
insert items (48 per cent as against 55 per cent), but those who do make in- 
sertions insert, on the average, more items. The number of insertions is in 
either case small—2.2 for school girls and 1.6 for working girls. Out of 148 
girls who made insertions, only 4 inserted more than four items. Failure in 
this test is chiefly in terms of failure to remember and very little in terms 
of falsification of report. 
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TABLE 303 — HARD DIRECTIONS 


Boys — 18 years 


x M 
PERCENTILES 

Time Number Correct Time Number Correct 
ba Bie pees 361.0 7 541.0 0 
ees eee 239.5 16 426.4 9 
ZO re oe 207.0 ile 350.2 10 
Oe e eee 180.6 ee 298 .6 12 
40 oo: 168.6 18 269.1 13 
OD) Fn alge pl 153.6 18 249.4 15 
GO eae 142.0 19 226.9 15 
(KOP foe aaa 129.0 19 205.0 16 
SOA ae iWebeal 19 183.8 17 
OO Saas es 103.5 20 157.0 18 
Wied ey ee 92.0 20 105.0 20 
No. of Cases 64 65 294 294 
Median . . | 153.6+5.6P.E. | 18+.2P.E. | 249.444.7P.E. | 15+.2P.E. 
Cee, 36.1 1 65.0 2.8 


Harp Drrecrions 


The Woodworth and Wells hard-directions test was used at eighteen 
years. The ten-percentile norms for school boys (X) and working boys 
(M) in terms of time in seconds for the entire test and number of directions 
correctly carried out are presented in Table 303. The differences between 
school boys and working boys (X-M) are given in Table 304. The usual 
relationship holds. School boys have records very superior to those of the 
working boys, both in the speed with which the test was performed and in 
its correctness. The differences are smallest in the upper percentiles of the 
scale and grow steadily greater as the scale is descended. Once more, then, 
the difference between school boys of poor ability and working boys of poor 
ability is much greater than the difference between school boys of good abil- 
ity and working boys of good ability. 

The ten-percentile scales for school girls (X) and working girls (M) in 
the hard-directions test are given in Table 305. The differences between 
the percentiles of school girls and those of working girls are given in 
Table 306. The relationship is the same as in the case of the boys. 
School girls are superior to working girls both in the speed with which the 
test is performed and in its correctness. Among the girls also the difference 
between superior school girls and superior working girls is less than that be- 
tween inferior school girls and inferior working girls. There is a steady in- 
crease in the size of the difference from the top to the bottom of the scale. 
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TABLE 304 


HARD DIRECTIONS — TIME IN SECONDS AND NUMBER CORRECT: 
DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Boys — 18 years 


eee 


PERCENTILES Time Number Correct 
i Uae Peer encarta WOO 186.9 7 
D0 ee ar et a eee 143.2 7 
30 th hs, Sag REE 118.0 5 
AQ) oR RNS Shy balay sneer 100.5 5 
OU teh A iene ee ote, en oe 95.8 3 
GO72 TR ees hee 84.6 4 
LOSS PEA AT er eee 76.0 3 
801 Ae a es ee 69.7 2 
90 5.30 ee eee 583.) 2 
TABLE 305— HARD DIRECTIONS 
Girls — 18 years 
eX: M 
PERCENTILES 
Time Number Correct Time Number Correct 
DEA bee See 420.0 11 848.0 7 
‘UE ene 244.0 16 348.4 11 
DO) ee are staats 217.0 17 293.4 13 
SO Pec ivsien 184.6 18 262.3 14 
AQ) etek ore he 167.4 18 239.5 15 
50 MEA eae 141.6 19 220.2 16 
60 Rpm eee 130.3 19 202.3 16 
(eae oe 120.9 19 180.6 17 
SO ate ne 115.9 20 165.5 18 
OO tee 111.0 20 141.6 19 
U.L 80.0 20 95.0 20 
No. of Cases 76 77 198 ( i DOO 
Median .. | 141.6+5.9 P. E. 19 alee 220.2+4.6 P. E. 16.2, Po! 
Q ae: 41.2 : 1.0 52.4 2.0 
TABLE 306 


HARD DIRECTIONS — TIME IN SECONDS AND NUMBER CORRECT: 
DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES (X-M) 


Girls — 18 years 


PERCENTILES Time Number Correct 
10 aati: Gee 104.4 5) 
Vig TSP Ce Ie MEN or 76.4 4 
SO eee oe. Sa eee ed 4 
40 SNe SR ee prea 3 
DOs a ees i ee cathy ae 78.6 3 
OO ee Ge asthe naan: 72.0 3 
LO is ee oie ere ee 59.7 2 
SOF See eee ee 49.6 2 
eee ee ae ee 30.6 1 


ne 
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YERKES Pornt ScALE 


Although the Yerkes Point Scale records for the working group are 
doubtless a trifle too low, because 60 per cent of those tested were below 
average on the scale of average percentile ranks, it is nevertheless interest- 
ing to see how great the contrast is between the working and the school 
groups. The ten-percentile distributions of the score for working and school 
boys separately at the age of eighteen years are given in Table 307, and the 
difference between the two groups in Table 308. The median score for 
school boys is 92.5 and for the working boys 78.7. The school boys thus 
have a score fourteen points above the working group. The superiority of 
low-grade school boys to low-grade working boys is much greater than the 
superiority of high-grade school boys to high-grade working boys. The 


TABLE 307 


YERKES POINT SCALE— POINT SCORE 
Boys — 18 years 


PERCENTILES x M 
LO Rae FPS hea Biro tay 2 85.8 65.6 
HOS 6 5 ghee Jo Cea eee 87.9 70.5 
OO) Meanie ad's). ohne hab & 89.9 73.1 
AQ) Peer ee aN ys oa 91.2 75.8 
SOE co et eek ie te ae 92.5 TEST 
0) 5, Cen ce 93.8 80.9 
OMe reine igs te sy 95.1 82.7 
SOMERS aS. ces earl he hs 96.8 84.5 
UO? ig ap id MORed ce cae 98.4 88.1 
Nowof Cases. 5 5 5. : 49 159 
TABLE 308 


YERKES POINT SCALE: DIFFERENCES IN POINTS BETWEEN THE TEN- 
PERCENTILE SCALES (X-M) 


Boys — 18 years 


PRPRCENTILES sae 
i, es oe ec a nee 74 
3) NE PM eer er So a Loss oie cio ec aNine Doh Suet Ae cet So wae 16.8 
AD os ae ig Be a Py ere ek oe ae SO heen mance 15.4 
FD 5 oe oe em BURR BS ibe Heth eh abe oe Cenc a 13.8 
Ce ee es me eh esate 8 Elfen Gr) we at ay 12.9 
1] ( Oe ia oe he he Yelena cs cg le eehas de lisy Oia Letes, le ce oe 12.4 
52() nn, Seem Carre ar Th, Ste Fa snus tiie tei ey 6) tele s! ee ewe 120 
(Ee re Pann oe ool! letle Ne ow arene ew wry 10.3 
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difference between the ten percentiles is 20, while the difference between the 
ninety percentiles is only 10. 

The corresponding ten-percentile scales for school girls and working 
girls is given in Table 309 and the difference between the percentile scales 
for school and those for working girls in Table 310. The superiority of the 
school girls is very evident. The median score of school girls is 92.3 and that 
of working girls 79.7. The school girls are thus twelve and one-half points 
above the working girls in score. While the contrast between low-grade 
working girls and low-grade school girls is even greater than in the case of 
the boys, the contrast between high-grade school girls and high-grade 
working girls is less. The difference between the ten percentiles in the 
case of the girls is 24.6, where it was 20.2 in the case of the boys, while the 
difference between the ninety percentiles is 6.4 in the case of the girls, but 
10.3 in the case of the boys. 


TABLE 309 
YERKES POINT SCALE— POINT SCORE 


Girls — 18 years 


PERCENTILES x M 
TOMER en bt oeicye cans Sats ee 86.1 6125 
ZO aay ue tcl Ses om 88.7 68.6 
DO! oa NY oe tie 2 ee 90.4 72.9 
40S NAAT wcghageess Fee 2 O14 76.4 
0 Une ae en err ie hell 92.3 79.7 
COS eS ope eae 93.2 82.2 
TA Uae ke ey, Wea yer Pape sree ic 94.2 $4.5 
SO Re oe a ee eee 95.2 87.6 
OO eee We oo. tee ares 97.6 912 


NoxvotCases 4) eee 


ie 
w 
far 
a 
cs 


TABLE 310 


YERKES POINT SCALE: DIFFERENCES IN POINTS BETWEEN THE TEN. 
PERCENTILE SCALES (X-M) 


Girls — 18 years 


PERCENTILES 
LOI ee si Sis HR te) aes “neh Ne oe ans aga fe AR CS ae a 24.6 
QO ER og. las se ye etn nel lee Wen ese ge ee ee ee 2051, 
ms BS iene: ay 1S Gar nap nsw oke cea Re Ne ES well toe ey ee Rt AW i33 
MM eee Ree ee EE Ss 15.0 
DOME ar ct BB wee ele) sacl sa Be Rael peg eee rrr 12.6 
60 Ss, $09: ley Wer 1S RRO alana war) fain ig: MOMENTS Rae Ney SG an eae 11.0 
(Of ee CeCe Ve OM ee OM eA Thet Mee mo WEES sy ce 4. ome alc 9.7 
= | MEIC SS A te 7.6 
| ORE ee ey re 6.4 
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Summary of Differences in Mental Tests between School and 
Working Children 


To arrive at a convenient summary of the outcome of the comparison of 
school boys and working boys in mental tests, the same procedure has been 
followed as in the physical tests. The median record of each age and sex 
group in each mental test has been ranked on the general scale. The per- 
centile ranks of these medians for school boys (X) and working boys (M) 
separately are given in Table 311. The differences between the ranks of the 
median school boys and those of the median working boys are given in 
Table 312. 

The table of differences shows at once the superiority of the school boys 
in every type of test. There are two instances of superiority of working 
boys. One is a slight superiority in accuracy on the learning page of the 
substitution at year fourteen—a difference too small to be significant—and 
the other a superiority in seven-place memory at year sixteen—an anomaly 
which we are quite unable to explain. In the more routine type of tests 
such as memory and cancellation, the differences between school and work- 
ing boys are relatively smaller. For the most part they range between ten 
and twenty percentiles of the scale for memory, and between ten and 
twenty-five percentiles for cancellation. Substitution shows variable dif- 
ferences, most of them falling in the range from twenty to thirty-five per- 
centiles. The puzzle boxes and construction puzzles give a highly variable 
range of differences, from thirteen percentiles as the least to forty as the 
most. The logical association and verbal thought tests give universally 
large differences, falling in the range from thirty to forty percentiles. 

Not only are the school boys superior, but their superiority increases 
from year to year and is decidedly greater at eighteen than it was at four- 
teen. The tests showing least gain from year to year in the lead of the 
school boys are memory and cancellation, two of the most routine types of 
test. The degree of difference is less for immediate routine memory than 
for any other type of test. It is also comparatively small for logical memory 
(Aussage). The greatest gain in lead of the school boys in the tests for 
which we have yearly records is in substitution. The degree of difference 
between working and school boys is greatest in the hard directions, 
association by opposites, cause and effect, and mutilated text. These tests 
all involve both the use and interpretation of language, and logical thinking. 
In the performance tests the difference, while large, is less than that for 
tests involving both logical thinking and the use of language. 

Taking all the differences in percentile rank for the various years and 
elements of the test into consideration, the tests arrange themselves from 
those showing least difference between working and school boys to those 
showing most difference in the order given on page 316. 
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TABLE 311 
MENTAL TESTS: PERCENTILE RANK OF SCHOOL AND WORKING MEDIANS 
Boys 
—————————— EEE 


x 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 


Cancellation 
Iindexs asa 51 66 59 56 68 49 38 43 45 46 
Accuracy . . 62 59 59 59 57 38 4-4 42 49 48 


Substitution 
Index, Page 1 | 59 69 68 69 79 38 35 40 39 43 
Index, Page 2 | 60 70 63 66 76 41 40 41 42 44 
Index, Page 3 | 56 65 60 56 75 46 38 42 47 46 


Index, Page 4 | 55 64 45 43 
Accuracy + . || 50 50 52 61 80 52 50 49 50 47 
Sune 59 70 66 68 82 40 35 39 39 43 
Memory 
(=Placeyay..: 55 56 55 5d 60 46 44 69 45 50 
8-Place .. . 55 58 De 60 63 45 44 47 44 47 
9-Place .. . 54. 55 59 62 59 44 45 43 44° 47 
Sum 55 60 61 63 60 46 43 42 43 48 
Sentence Com- 
pletion 
Index of Ideas} 59 69 69 44 od 33 
No. of Ideas. | 62 43 58 27 42 40 
Association 
gene oe 54 60 59 48 41 35 
No. Correct . 65 68 70 35 45 32 
Mutilated Text 
‘Time: tee 68 77 39 45 
Accuracy . . 75 75 35 42 
Opposites 
iis yey ee 62 61 76 29 31 33 
leitnigel eg ye 76 66 35 33 
Cause and 
Ettectoene 70 31 
Construction 
Puzzles 
Flower-Pot . o7 43 
Chicka 64 42 
Boater ae: 63 41 
Cradlemnes = : 68 25 
Puzzle Boxes. 67 57 80 70 40 44 40 46 
Recognition 
Per Cent 
Correct . . 91 65 
Plus Errors . 80 40 
Minus Errors 50 50 
AUSSAJC =. 65 46 
Hard Directions 
Timess en 84 43 
Number | 
Correct . . 85 50 
Yerkes Point f 
Scale... . 85 35 
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TABLE 312 


MENTAL TESTS: DIFFERENCES BETWEEN THE PERCENTILE RANKS 
OF SCHOOL AND WORKING MEDIANS (X-M) 


14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 

Cancellation 

nl Ox ee ee) oe ee ag ere ae 2 28 16 11 22 

ENCCULACY geen? et oe ce eae ae 24 15 ila 10 9 
Substitution 

Index Pacey ly te fo acne. te.s fag. te 21 34 28 30 36 

indexay Pa ce: 2 ear wer.) tee. ee 19 30 22 24 32 

Index. Page, Samus eue Sack, ee E, 10 27 18 9 29 

Index Pave:4 ernie tr Weer yt. ee 10 Dl 

ANG ue 5). Gl, ee a ee Aes —2 0 3 11 33 

Suna aera eee ph pees 19 35 27 29 39 
Memory 

eb lACOmres ate treet ean ee ee 9 12 —14 10 10 

Sab ACC mee) ce 0 aoles loa: 10 14 8 16 16 

OAPI AGE hams et aly bes tk oedude Pe, ac 10 10 16 18 i 

SUT eee te een ee ee 9 M7 19 20 12 
Sentence Completion 

Inidexsoldeas ears eee on. 15 32 36 

INfWbanaere wr Nels, 4, 4 5 6 3 4 56 85 1 18 

INGEOENyKo (Dns 5 2°94 & eo 9 ee 6 19 24 

Number Corréeta . 4 9. . 1. = » 30 23 38 
Mutilated Text 

Cees 2. 2T Gee eo ee ee 29 32 

NCCURAC VAR Reet Te Se ee ee a 40 33 
Opposites 

ASV eee ee eee? en he 33 30 43 

Elance sae = eee . Pememes .. ie Sy: 41 33 
(CRUE Binal Iie . Bonn be Be Be 39 
Construction Puzzles 

KLOWer=LOU eae ee eee ee ee 14 

@Chickwveee pace fee or ees e 22 

[BRINE eo 1s San ewes Ce a ane em ee 22 

(Cracllewrmeyermrmterp to. 2 Melts: ; 33 
7 ZO BO SCS ete ee Mee one Logs 27 13 40 24 
Recognition 

Pers @entnCorrecumean tessa 26 

[Piles UES RONEY 5 ool Be o peo ee 40 

INEIMUSHEDLLOLS eee Geese eo 0 
TAMISSOQC.™ wren Pues age ea 19 
Hard Directions 

Aina: 3" p=2? Ae eee eee 41 

Number Corrects» 5 5 2. «2 35 
Yerkes Point Scale .... . At 50 


re ae a 
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memory 

cancellation 

Aussage 

substitution 

completion of sentences 
construction puzzles 
recognition 

mechanical puzzles 
mutilated text 
association by opposites 
cause and effect 

hard directions 


~ Tosum up differences in the scale of mental ability, the average percentile 
ranks in mental tests for school boys (X) and working boys (M) separately 
have been arranged in percentile scales in Table 313. The differences be- 
tween these two percentile scales are shown in Table 314. It is evident at a 
glance that the two groups differ from one another in mental ability more 
and more widely from year to year between the ages of fourteen and 
eighteen. The course of events in mental ability is the reverse from thet 
in physical ability, in which the two groups tend to approach one another 
between the ages of fourteen and eighteen. There is more difference be- 
tween inferior school boys and inferior working boys than there is between 
superior ones. By eighteen years of age the best of the working boys are 
only about ten percentiles below the best of the school boys, while the poor- 
est working boys are about thirty percentiles below the poorest school boys. 

The corresponding comparisons for girls, based upon the use of the 
percentile ranks, are as follows: 

The percentile rank on the general scale of the median record of school 
girls (X) and of working girls (M) in each test and at each age is shown in 
Table 315. The difference between the percentile rank of the median 
school girl and that of the median working girl in each test and at each age 
is shown in Table 316. The superiority of the school girls over the working 
girls is consistent and striking. The only instances of superiority on the part 
of the working girl are in index of cancellation (years fourteen, seventeen 
and eighteen), and in memory, seven-place series (year sixteen). 

Not only are the school girls superior at every age but their degree of 
superiority increases from fourteen to eighteen. Cancellation and rote 
memory display least difference, and association by opposites, cause and 
effect, mutilated text, and hard directions most difference. The greatest 
gain in superiority from year to year among the tests for which we have 
successive annual records, takes place in the substitution test—as it did 
among the boys. The tests showing, on the whole, least difference are, then, 
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TABLE 313 
MENTAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 


Boys 
xX M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs | 17 yrs. | 18 yrs. 

‘LO a eet dty es) SOR al SO LOM Aton AS SmleOo son earned eauleZOraul omaeolnS 
ZO er. eet 43.6); 50.4. || 50.0) |) 54. 2) 63.6") 31.2") 32.7 | 32.3) |.33..8: | 88.6 
SObg > eters 1524 50.3 | 54.4 | 54.1 | 60.2 | 66.7 | 36.4 | 36.6 | 36.8 | 37.4 | 43.2 
tO ee ee 90.10) 5820) |) 58). 5) || 65. 1a) 69215) 42.1 | 40.4 | 40.5 | 41.3: 47.6 
SOM <- eoaian SOFoOMLOledmMLOZeo) (Osa 2al even (46,90) 44. 28 44e5 e447 eb 1a 8 
CORR Ew 28 3% Gsxonll Comoe NOOsaal OOLomn 7a. all ol.2n| 40-90) 480 11049) Onl ont 
VA): -3. 5 lee 6 oe eee Gila COPORNGOR GH (Zoom oOOsenlboz rls o2sCnulmooan Ges 
SOM sr ss oka 1.0 | (4-4 | 7378") 76.6 | 80"6 | 62.2) | 56.8 | 56.2 | 59.1 | 66.2 
S10) cama ceo ae 77.8 | 77.8 \ 78.5 | 82.0 | 83.0 | 70.6 | 68.4 | 64.8 | 65.7 | 73.3 
No. of Cases. 430 | 296 | 290 176 67 441 389 347 311 303 
Seen ce) BolGne | Boho | ere 

on ~I on bo = Rey bo on “I oo 

+ H- H- Ae + lap lH IH IRE lia 

. me 

Median... ie os we a < f a & Z _ 
ne hd hd ae rd bd rd hy by bd 

es! te es} es} bs es es es eI te 

Q Ta |) Redes) 9.8 9.5 On leet Gn) LOOM LO rome te 2 


TABLE 314 


MENTAL TESTS: DIFFERENCES BETWEEN THE TEN-PERCENTILE 
SCALES OF AVERAGE PERCENTILE RANK (X-M) 


Boys 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
KO “eee (Eee reer 14.8 11.8 ied 19.1 Pb Tf 
O11). cnt eee eee 12.4 leet ne 20.9 35.0 
ate a eee Caer 13.9 17.8 17.3 22.8 2ono 
ZAG) Oe te Oe ee 13.0 17.6 18.0 23.8 21.9 
it) Se ee eee 12.6 17.5 18.0 22.5 20.3 
GOR ae re 12.3 17.6 17.5 20.3 18.6 
AO area ee 4 10'.9 17.5 16.8 18.8 le 6s 
SO eam ar) bee 8.8 17.6 17.6 if 9) 14.4 
ON): lip gee C2 14.4 tIo3e74 16.3 9.7 
ee ee 
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14 yrs. 
Cancellation 
Iindextanc ca 46 
Accuracy . . 63 
Substitution 
Index, Page 1 | 55 
Index, Page 2 | 56 
Index, Page 3 | 53 
Index, Page 4 | 53 
Accuracy . 53 
SU are 54 
Memory 
7-Place 55 
8-Place 51 
9-Place . . 57 
Sum 56 
Sentence 
Completion 
Index of Ideas} 56 
No. of Ideas . 75 
Association 
at 58 
No. Correct 65 
Mutilated Text 
[Dim 6 Ree een 
Accuracy . . 
Opposites 
EER G Boye 64 
Hard@eee 
Cause and Effect 
Construction 
Puzzles 
Flower-Pot . 
Chick 
Boatueene 
Cradle 
Puzzle Boxes. 
Recognition 
Per Cent Cor- 
rect 


Plus Errors . 
Minus Errors 


Aussage . 


Number 


15 yrs. 


TABLE 315 
MENTAL TESTS: PERCENTILE RANK OF SCHOOL AND WORKING MEDIANS 
Girls 
x M 
16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
52 47 47 54 45 49 53 49 
de 69 54 39 49 44 43 47 
63 71 71 45 40 40 39 42 
68 65 65 44 39 42 40 44 
57 60 58 47 40 45 43 42 
46 44 
52 63 63 48 51 49 47 46 
64 74 71 46 39 41 34 43 
55 59 55 46 48 65 44 45 
54 61 60 47 46 50 43 45 
57 58 63 43 47 47 44 44 
56 60 63 44 49 46 43 45 
70 47 38 36 
62 24 47 36 
52 44 43 48 
60 38 38 33 
67 69 3 40 
a Ee ee ee eer ee 
85 31 38 33 
| ee a SC 32 | 27 
ee a i 35 
60 47 
62 46 
63 35 
eine eee Orne ee he 30 
55 | 80 | 64 20.40 || 245 6300 
87 60 
70 45 
Sh Set Bee eas 40 
sels eer 66 41 
78 AL 
85 50 


Correct . . 


Yerkes Point 
Scale 
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TABLE 316 


MENTAL TESTS: DIFFERENCES BETWEEN THE PERCENTILE RANKS 
OF SCHOOL AND WORKING MEDIANS (X-M) 


Girls 
14 yrs. 15 yrs. 16 yrs. 17 yrs: 18 yrs. 

Cancellation 

Indexer da ce coon et a eo —8 10 3 —6 —2 

A CCULACV a eran en tate ttt ero 24 il 28 26 a 
Substitution 

Pade Page Game eT ee, eh Mas pe 10 27 23 32 29 

Index Page;2 te nae tee os 12 24 26 25 21 

Index siPacet3 Sinan sanerew nee er 6 23 12 17 16 

iIndex@Pace; 4a ana sre ae. ©. 7 17 

AC CULACY Metric: Ecaite oe ed tye ke 5 —1 3 16 17 

SUT an eran on eRe AN ke 8 25 23 40 28 
Memory 

UIE Guts > ecg SENSU Ee eee 9 3 —10 15 10 

Sis BALERS See Cn eS ee RP be 4 9 4 18 15 

OP CemPREE ERE Cor kee 5.1 14 6 10 14 19 

SUT NE GMC re ae one are 12 1 10 Mai 18 
Sentence Completion 

[DISC OAC as be & ie cone 9 28 34 

INumberot ideas! a. es 51 2 26 

NSsOclatlon bime wo «6 6 «4 oa 14 24 4 

INumMDerE COL Obm misma nnn le) 27 22 27 
Mutilated Text 

ADDN YEN se” cP Re 2 a a ge mene 30 29 

NCCULACVRemen” tn an Ben, ae wee 44 44 
Opposites 

HAS Viaeeeee eee. OME ON Be ig aoe 33 26 47 

Ela eee nak ey toe: % AL. es 43 40 
@auscrandsbitectia tn er cane 33 
Construction Puzzles 

Hilower- ote weet we. Le 13 

(OHS srg. aloe balhe Aetna eee 16 

Bolte ee ec eb see 28 

Cradlemrarsersed iy Are om ritiecer secs 39 
Puzzles Soxesm ia years i t.. uhs te 43 15 35 34 
IROOM | bo a a a 

Per CenteCorrecty 4 6s en « 6 27 

RIVISRERTOUS NER Gl tara he: a fs A PS a 35) 

IMinNSeEILLOLS eee. 40 
INDICT ds pe ee eee 25 
Hard Directions : 

Aue: Socket 37 

INuntber Corréctwnw 68 a ae a: 35 
Werkes Pommechleus  . a. m0 so 43 
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those of a routine type requiring only mechanical efficiency, such as can- 
cellation, rote memory, and substitution. Those showing the greatest de- 
gree of difference are those involving the use and interpretation of language 
and logical association processes, such as hard directions, mutilated text, 
and association by opposites. The performance and mere language tests 
fall between these limits. The order of tests, arranged from those showing 
least. difference, on the whole, between working and school girls to those 
showing most difference, is as follows: 


cancellation 
memory 
substitution 
sentences 

Aussage 
construction puzzles 
recognition 
mechanical puzzles 
cause and effect 
hard directions 
mutilated text 
association by opposites 


To sum up in one set of measures the differences in mental tests between 
school girls and working girls, the scale of average percentile ranks for 
the two groups separately has been prepared in Table 317. The difference 
between the scale for school girls and that for working girls (X-M) is pre- 
sented in Table 318. The table of differences shows at a glance that school 
girls are decidedly superior in mental ability at every age and that their 
degree of superiority rises from year to year. It is greater at eighteen than 
it was at fourteen. There is, on the whole, more difference between inferior 
school girls and inferior working girls than between superior school girls 
and superior working girls, though this tendency is not as marked as among 
the boys. 


Factors Wuicu Micut Br in Part ResronsiBLe FOR DIFFERENCES IN 
MrntaL MEASUREMENTS BETWEEN WORKING AND SCHOOL CHILDREN 


In considering the explanation for the differences in mental level which 
have been so clearly demonstrated between school children and working 
children, two factors which may modify the result must first be taken into 
consideration as in the case of the physical tests. We must know to what 
extent the introduction of a new set of school children at sixteen years mod- 
ified the comparison of the original groups, and we must know to what ex- 
tent the omissions from year to year modified the outcome. Each year 
some cases were lost from the working series and still more from the school 
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TABLE 317 
MENTAL TESTS: SCALE OF AVERAGE PERCENTILE RANKS 
Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

XB) Sy Woe aerate 37.3 | 89.9 | 40.0 | 49.0 | 52.9 | 25.8 | 25.9 | 25.1 | 24.8 | 29.5 
YA Diep equ namin en 44.2 | 46.1 | 47.2 | 54.5 | 57.5 | 33.6 | 32.0 | 32.8 | 30.2 | 35.3 
510+ Bee ota te DORA P50. 15425) GOLONEGL. OWe38e43icd | oi 4sdes 411 
CAMs) eee, Seem t 55.2 | 54.4 | 58.7 | 64.0 | 66.5 | 43.1 | 41.6 | 42.0 | 39.9 | 45.0 
OOP raetee vite sce) 2 SORE POOL SulGles Ore 4 Ons |e meOnl44en 4006) | 440401 48).8 
OO Meer aet coe. 63.2 | 68.3 | 64.6 | 70.8 | 72.7 | 52.0 | 48.7 | 49.4 | 48.2 | 52.5 
OREM. ee tees G7eom Olean | NOSh2 ne (4eOul (oLOMnoOnd s|voon lode 4s |, b2e2.moGat 
SOM By ertcrksuns (AZ Sa Leon pian MiileOMl ni Se4a OZ. 9 al eOS. Oe eGOnds |kO Gadin| 6820 
D0 ara se or (ee O Sle ON Moles ale SOm (lOO On| OSS) (NGOs) G4 Onl OSE: 
No. of Cases . .| 330 256 241 162 80 334 286 294 245 205 

S 3 = g 3 5 Ks Be hs 7 

i) oo oo i oo er) NI os nS n 

IH H+ I+ 1+ a i+ I+ I+ i+ I+ 

Median... . a aa 2a ae RG a oO oe aS to 

Be 0 x = AY a 0 x ~ ~ 

Orem. ek hs TH Ze | TO) TO |, Desay |) Saw | a ks | TUE TE |p ae OP ke) 

TABLE 318 


MENTAL TESTS: DIFFERENCES 


BETWEEN THE TEN-PERCENTILE 


SCALES OF AVERAGE PERCENTILE RANK (X-M) 


Girls 

PERCENTILES 14 yrs 15 yrs. 16 yrs. 17 yrs 18 yrs 
iO ote eee 11.5 14.0 14.9 24.2 23.4 
PA os pla ee abe nae 10.6 14.1 14.4 24.3 PPR Ps 
SOCreAS PIE. se: 12.3 12.8 iter, 1 24.2 20.8 
A) re Mee (ef 1221 1258 16.7 24.1 PAL) 
TOs. ee ee crane 11.6 ahayes | 16.2 23.0 PAS) 
CO ed Sher te 11.2 14.6 15.2 22.6 20.2 
(Ome Sehr Ee: 10.8 i133. 13.8 22.4 18.3 
SO os gt Hae Poe te See 8.9 13.0 13.5 20.2 15.4 
OO Sera ee | 7.6 ley 15.6 i 17.3 
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series. If forces were at work such that the cases lost from year to year 
came predominatingly from the upper or the lower part of the scale, our 
judgment of the meaning of the yearly changes would be different from 
what it would be were the omissions found equally distributed throughout 
the scale. 

To test the first point, that of the difference due to the introduction of a 
new, differently selected, and unpracticed group of school children (see 
Chapter IT) at sixteen years, the average percentile ranks in mental tests 
for the two school series (X; who began at fourteen, and X_ who began at 
sixteen) were formulated separately in ten-percentile scales at year sixteen, 
seventeen, and eighteen. The results, with the corresponding table of 
differences, are given for boys in Table 319 and for girls in Table 320. The 
results show, in the case of the boys, differences which are very small in 
comparison to the size of the difference between working and school boys. 
The median difference is between two and two and one-half points each 
year, whereas the median difference between working and school boys 
ranges from eighteen to twenty-two and one-half points. 

The school boys of the X» series were slightly inferior to X; at sixteen 
years, but slightly superior at seventeen and eighteen. One can conclude, 
therefore, that the general effect of the introduction of the new series of 
boys on the comparison of working and school boys was so slight as to be 
negligible. One interesting point in the comparison is that whereas the X», 
series is uniformly and increasingly superior to X; at the ten-percentile 
level, the X, series is uniformly though decreasingly superior to X» at the 
eighty- and ninety-percentile levels. In other words, the X» group con- 
tained few boys as stupid as the poorest of X;. On the other hand, it 
contained fewer of the very bright boys than X,. 

In the case of the girls the difference between X; and X» is somewhat 
greater and is uniformly in favor of Xj. The median difference is 1.4 at 
sixteen years, 5.6 at seventeen years, and 7.7 at eighteen years. Since the 
corresponding differences between working and school series were 16.2, 23.0, 
and 21.5, the slight superiority of X2 girls cannot be given much weight in 
interpreting the difference between the two series. The superiority of the 
Xz girls is greater in the lower than in the upper percentiles. In other 
words, the X,2 series contained fewer inferior individuals than X,. On the 
other hand, it did not have many more superior ones than Xj. 

The omissions for each year (Table 321) are stated in terms of the 
school-grade classification at fourteen years and the average percentile 
rank of the child in the last test given him. The table of average per- 
centile ranks used in this instance is that of the child’s own group, not the 
combined group. School children are rated on the basis of percentile ranks 
for the school group, and working children on the basis of percentile ranks for 
the working group, since what we wish to judge is whether there isa difference 
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TABLE 319— MENTAL TESTS: AVERAGE PERCENTILE RANKS 


Boys 
Xi X2 Xo—X1 
PERCENTILES 

16 yrs. | 17 yrs. | 18 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 16 yrs. 17 yrs. 18 yrs. 
OMG tee 43.9 | 45.8 | 41.0 | 44.5 | 51.9 | 60.7 +0.6 +6.1 +19.7 
20M mone AQROREO2FOMMO2 7 alno0 ono 160), 6389 +0.6 +5.6 + 1.2 
SOMME ate. ack 53.8 | 57.4 | 66.1 | 55.4 | 63.0 | 67.4 +1.6 +5.6 + 1.3 
2) satan 59.0 | 62.0 | 68.5 | 58.5 | 66.0 + 70.8 —0.5 +4.0 + 1.3 
OO Mae ane G8EO 65281-7029 Gls 7 4) 6801) 7322 —2.2 +2.2 + 2.3 
COSI a ce 6727 168.4.) 73.1 | 64.7 | 70.0 | 75.5 —3.0 +1.6 + 2.4 
COM ew Giga POM EAGroOMN GS Onli voad | 7766 —3.5 +1.2 + 1.1 
Os 20 eee On ln laeOn Role ON leon | GO. Gm |eeo 7 —4.6 —0.4 — 1.3 
OOM a. SORZa Como MORO! | OORGn saad —4.7 —2.5 — 0.3 


TABLE 320 — MENTAL TESTS: AVERAGE PERCENTILE RANKS 


Girls 
Xi Xe Xe—Xi 
PERCENTILES 
16 yrs. | 17 yrs. | 18 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 16 yrs. 17 yrs. 18 yrs. 
LOR es ee 30.8 | 46.3 | 51.2 | 44.3 | 58.2 | 54.0 +8.5 +6.9 2.8 
DORN at FATE legle OOL Ze ROOsO ao tao im OOR4: +5.8 +6.8 +4.2 
OU meNete ems 5 53.1 | 55,9 |.59.3 | 56.4 | 62.7 | 53.9 +3.3 +6.8 +4.6 
2.) eens ean 07.8 | 61.3 | 65.7 | 60.3 | 66.9 | 68.5 +2.5 +5.6 +2.8 
OO mer tral Cleon eos OMlOSnOm | POZE dele Obe Nilo +1.4 +5.6 +2.7 
(1 Saree Gon MO OM NL On ROOROMM ONO mvs © + .7 +6.1 +2.0 
Olga ee OSmlaer Onell 2neOSa2 al alOno il ione + .1 +5.8 +1.7 
SOE eee. ope: hoe eek | WBS | SSRN TPR OAL TAO Tesi —1.9 +3.3 0.2 
OO Fetes wen ae 80.6 | 80.7 | 88.9 | 82.0 | 82.7 | 86.0 Sil al +2.0 +2.1 
TABLE 321 — DISTRIBUTIONS: OMISSIONS — MENTAL TESTS AVERAGE 
PERCENTILE RANK X ON X SCALE, M ON M SCALE 


Boys 
15 Years 
« x M 
ERCENTILES eve Grade Senge, Grade Total ores te cae Grade Total 
LO cre: i!) 5 1 15 3 1 4 
20 ee: 3 8 2 2 15 il 1 1 1 4 
SU a ae. It 4 14 1 1 2 
AQ 5 3s 3 6 8 4 21 3 3 
OO ecat: 4 3 5 1 13 2 6 1 9 
CORE): 5 10 7 1 23 3 3 1 a 
(Oe Ae 1 2 8 11 3 3 
eS go 3 3 6 3 1 4 
SO ae 3 5 3 11 1 6 7 
100 re 2 4 6 
No. of Cases 35 + 41 15 135 14 18 2 9 43 
ol 


Median . 43 
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TABLE 321—Continued 


16 YEARS 
EX M 

PERCENTILES 

Sees trade ets uae Total es pons a at Total 
MO oo we 7 o 17 4 2 6 
AOR ta 8 lel 6 1 2 20 6 2 2 10 
SiS bec 4 5 L 1 1a! 4 Pe 6 
AQ a. & 2 6 4 3 15 1 1 2 4 
00 # 2 6 8 1 17 iE 2, 2 5 
COE 2 5 4 P 13 2 2 3 if 
One ee 3 1 1 5 1 1 2 
SO Sara 2 4 3 9 1 3 4 
ON. oro 1 2 2 2 Uf 2 3 5 
HOO 5 4 8 4 6 3 13 2 1 4 
No. of Cases 37 41 31 18 Wf 23 11 18 1 53 
Median . 42 43 

17 YEARS 
x M 

PERCENTILES 5 

peede eae ore G dee Total ee G rae ge a Total 
LOSE, 5 4 2 2 13 3 5 1 9 
20a 3 1 1 5 75 4 9 
Oi) Ss 2 il 1 2 4 1 2 1 1 5 
AOI Te Fae 1 5 6 3 2 3 8 
SOs 2 3 5 3 2 4 1 10 
CODE ne: it 1 1 3 6 1 2 3 
J Opes 1 3 3 7 wy 4 2 8 
SO 2 1 3 1 2 2 2 7 
Os By i) 4 6 11 
LOOR ee 1 a 8 1 2 1 4 
No. of Cases 8 10 17 33 68 19 22 15 7 63 
Median 53 42 


18 Years 
x M 

PERCENTILES 

Gagtey) Gaeta | Grade Grace |» Total.-) | Grade.) Gratto:) Grade) Grate) (toe 
OW ae 2 5 4 1 12 4 3 1 8 
20 tee 2 3 5 10 i 1 
oO ae 1 5 2 4 112 1 1 2 
40a it 2 a 10 4 il 5 
OO on 5 <0 2 5 7 2 3 1 6 
COP mae D 2 8 12 1 1 2 
(Oar 1 3 13 17 3 2 1 6 
SO eas 1 3 6 10 2 1 3 
90 2 ae 11 11 1 1 
OO). ss 9 9 2, 1 53 
No. of Cases 5 18 23 64 LOM hee 12 if 6 Sif 
Median . 54 46 
A 
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in the grade of child lost from year to year which would tend to account 
for differences between school and working children. The table showsasur- 
prisingly equal distribution of losses from year to year in the two groups of 
boys. At fifteen and sixteen the losses of the school boys have medians of 
43 and 42, showing a real preponderance of losses among the inferior school 
boys—as one would expect. At years seventeen and eighteen, however, the 
losses are so evenly distributed between the upper and lower parts of the 
scale that they center about the median—&3 and 54. In other words, in- 
ferior school boys drop out of school in greater numbers than superior ones Vv 
up to sixteen, but after that the losses are evenly distributed between the in- 
ferior and the superior ones. 

In the case of the working boys, the ee are more consistently from the 
lower half of the scale than in the case of the school boys—a totally un- 
expected result. ‘The losses of the working boys at fifteen are fairly evenly 
distributed, with a median at 51. At years sixteen, seventeen, and eighteen, 
the losses show medians of 43, 42, and 37. The differences in elimination 
accordingly would have the following tendencies to affect the outcome of 
comparisons between working and school boys. 

At year fifteen the difference in favor of school boys shown in our tables 
is somewhat greater than it would have been had there been no elimination, 
since in the year fourteen to fifteen the working group lost more of its 
average or superior members (median 51) than the school group (median 
43). From fifteen to sixteen the eliminations from the two groups were 
closely comparable in distribution, (median: school 42, working 43) and we 
can therefore conclude that the comparisons of year sixteen are not modified 
by this factor. Between sixteen and eighteen, those eliminated from the 
school group are fully average members (medians 53, 54), while those 
eliminated from the working group are below average (medians 42, 37). In 
these years, therefore, the difference between working and school boys, if 
there had been no elimination, would be somewhat greater than that shown 
in our scales. According to these figures, the effect of elimination was com- 
paratively small. It tended to enhance the difference between working and 
school boys at fifteen, but to reduce it at seventeen and eighteen. Thus the 
difference in mental tests between working and school boys would appear 
somewhat more striking and more consistent from fourteen to eighteen 
years, if the effect of eliminations from the two series were removed. 

In the case of the girls (Table 322) the losses of both groups are in most 
instances greater from the lower than from the upper part of the scale. The 
medians of the groups eliminated from the school girls were: at fifteen, 48; 
at sixteen, 46; at seventeen, 37; and at eighteen, 51. The effect for the 
first three years, accordingly, was to raise the level from year to year. The 
last year, eighteen, was not modified by elimination. In the case of the 
working girls the medians of the groups eliminated were: at fifteen, 28; at 
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sixteen, 68; at seventeen, 44; and at eighteen, 47. The eliminations thus 
tended to produce slight shifts from year to year. At year fifteen the 
difference in favor of the school girls shown in our table is somewhat less 
than it would have been had there been no eliminations, since the group 
lost by the working girls (median 28) was very inferior to the group lost by 
the school girls (median 48). At year sixteen the reverse is the case. The 
difference in favor of the school girls is somewhat greater than it would 
have been had there been no eliminations, since working girls lost a group 
(median 68) superior to those lost by the school girls (median 46). At 


TABLE 322— DISTRIBUTIONS: OMISSIONS — MENTAL TESTS AVERAGE 
PERCENTILE RANK, X ON X SCALE, M ON M SCALE 


Girls 
15 YEARS 
x M 
PERCENTILES 
Grade | Grade | Grade | (Grade Grade | Grade |} Grade | Grade 
Vv VI VIL | VIII Total Vv VI vit | VIII Total 
LO ae 10 3 13 5 4 1 10 
20 eee 6 Z 8 1 2 1 1 5 
80s eae 4 1 1 1 a 1 1 4 4 10 
AQ ese 153 1 3 1 5 1 1 2 4 
OU 1 2 4 7 1 1 
COM: 5 4 9 1 1 2 4 
(Omeer ae 1 4 5 we 3 5 
CONS 5S 1 3 3 3 10 
SO entre 5 2 Ul 
LOOMS 1 3 1 5 2 1 1 4 
No. of Cases 25 19 25 @ 76 9 12 11 11 43 
Median . 48 28 
a a er eS SL 
16 Yrars 
axe M 
PERCENTILES j 
gree Rtade oe ae Total Grade ede es ae Total 
TO) co oe 6 3 9 1 2 i 4 
Omar rs 4 i 3 14 
30 eee 4 4 3 11 1 1 
AQ te 1 5 5 11 1 1 
OO saa ae 2 8 4 il 15 
60 ae 1 6 2 3 12 1 1 2 
COLA ee 5 7 12 1 1 2 
SOR. ae 4 2 1 Ze 1 2 1 4 
O05 ae 1 i 8 1 1 2 
LOOT ee 4 2 6 1 2 3 
No. of Cases 18 47 33 7 105 3 6 4 6 19 
Median . 46 68 
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seventeen and eighteen the medians of those eliminated from the two groups 
differ far less. At seventeen the group lost by working girls (median 44) was 
somewhat superior to those lost by school girls (median 37). Thus the sev- 
enteen-year difference of our table in favor of school girls is slightly greater 
than it would have been had there been no elimination. At eighteen the 
group lost by school girls (median 51) was slightly superior to that lost by 
working girls (median 47). Accordingly the eighteen-year difference in 
favor of school girls is somewhat less than it would have been without 
elimination. One is forced to conclude that the total trend of elimination in 
the two series was similar, and cannot, therefore, be regarded as responsible 
for important differences between the two. 


TABLE 322—Conlinued 


17 YEARS 
x M 
PERCENTILES : ' : jl = 
pede Ces frade ree Total Grade rade Sunde rade Total 
Qe e see 9 5 2 16 6 3 9 
DU aes Forse il 3 2 1 7 3 2 z 7 
AD ek eas 3 3 6 1 2 iL 1 5 
AVE? = 2 il 5 1 9 3 4 uf 8 
Oe ae 6 1 i! 8 2, 2 4 
COmee eee 1 2 1 4 1 2 1 4 
CO) ne 2 P, 4 1 2 3 
SO 2. 1 2, Dy 5 3 1 2 6 
OO! eA eons 1 2 2 5 2; 5 id 
OO See 3 3 4 2 6 
No. of Cases ily 19 18 13 67 16 iff 14 12 59 
Median . 37 44 
18 YEARS 
x M 
Abas te Grade uae Grade rae Total Grade Ge pe Cac Total 
lO eae 1 5 1 1 8 4 3 7 
DUN Sect 5 3 5 13 4 3 @ 
BU) ea zer v2 4 4 2 2 4 
40K. es 1 2 5 8 1 5 6 
OO x 1 1 6 8 2 2 4 8 
COs ee) 16 16 2 2 2, 6 
70 ae 6 6 2 1 3 
80. 3 3 oe else 8 
ae 1 8 9 {detain dele? 6 
hice, 6 6 ietet 2 
No. of Cases 2 11 8 60 81 11 23 15 8 ive be 
Median . 51 47 
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In the case of both boys and girls, in both school and working groups, the 
general trend was to lose a greater proportion of inferior than of superior 
individuals. However, the losses of the school group were larger in propor- 
tion to the total than the losses of the working group. Accordingly, the 
rank of the group remaining was increased more by the withdrawal of the 
inferior groups of school children than by the withdrawal of the inferior 
groups of working children. A part then of the difference between school 
and working groups must be attributed to the elimination of the inferior in 
greater numbers from the school than from the working group. 


SUMMARY OF SECTION II 


I. The superiority of school children at fourteen in every mental test 
can be due only to the fact that children who intend to remain in 
school are as a class superior mentally to those who are dropping out. A 

II. The fact that the difference is a progressive one from year to year up to 
seventeen years for both sexes is probably determined by several 
factors. 

First, we have shown that while both groups lose their inferior | 
members to a greater extent than their superior ones from year 
to year, the school group loses a larger proportion of cases than 
the working group. Elimination of the inferior thus becomes a 
factor in increasing the difference between the two groups. ) 

Second, there is some evidence that mental growth continues to a | 
greater age in the case of the school children than in the case of | 
the working children (see Chapter VI). Even routine tests not | 
closely related to school work, such as rote memory and sub- | 
stitution, keep on improving longer among school than among | 
working children and show, on the whole, progressively greater 
differences between the two groups. 

Third, the continued education of the school group gives them an 
advantage in certain types of tests, particularly those in which 
vocabulary and the use of language is a large factor. Though 
the tests are not primarily tests of educational progress, one 
cannot maintain that such tests as association by opposites 
or mutilated text are entirely unmodified by educational 
procedure. Continued acquisition of vocabulary in the study 
of high-school subjects and continued practice in dealing 
with the printed page doubtless modify the test result. The 
exceedingly large differences between the two groups found 
in this type of test at seventeen and eighteen suggest an 


added advantage due to training of the school group atthose 
levels. 
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SUMMARY OF CHAPTER V 


I. School children are superior to working children both in physical tests _ 
and in mental tests at every age level from fourteen to eighteen | 
years. 

II. While the two groups approach one another in physical tests and 
measurements, so that the difference between them is less at 
eighteen than it was at fourteen, they recede from one another in 
mental tests, so that the difference is greater at eighteen years 
than it was at fourteen. 

III. No single or simple explanation of these differences can be offered. 
In the first instance, at fourteen years, the superiority of the 
school group, both physical and mental, must be due to selection, 
since at that time all were school children and they were differen- 
tiated only by the intention of one group to go to work and of the | 
other to remain in school. Their tendency during the years from | 
fourteen to eighteen to approach one another in size and in most | 
elements of physical skill is almost certainly related to the laws | 
of physical growth, as they apply to superior and inferior individ- | 
uals. It has already been shown that in size and in measures im- | 

mediately related to it, such as vital capacity and strength, the | 

inferior are slower of development than the superior and are there- | 
fore a year or two belated in their period of rapid adolescent ap- | 
proach to maturity (Baldwin [1]). This study demonstrates that 
the same law applies to all of the tests of physical skill used in this 
study. (See also Chapter VI.) Omissions from year to year have 
no tendency to cause the approach of the two physical series to one 
another. In view of the large part obviously played by mere laws , 
of growth, it becomes highly speculative to draw any conclusions | | 
about the relative effect of school and industry on children. Though } 
we started out with a desire to obtain information on this very 
point, we are forced to conclude that so far as physical develop- 
ment is concerned the study offers no certain evidence on the point. 

Mental tests differ from physical tests in that the tendency is 

for the two groups to differ more and more from year to year. The | 

series gives us far less information about the laws of yearly growth / 
in mental than in physical tests, but there is some evidence of the 
same tendency for a belated period of adolescent mental growth 
among the inferior (see Chapter VI). It is not marked enough, 
however, to produce the phenomenon of a progressive approach of 
school and working children. Other factors overbalance it. Elim- 
ination of the inferior in larger numbers from the school than from 
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the working group up to sixteen years; a tendency for mental | 
growth of the superior to continue after the period of rapid adoles- | 
cent change; and the advantage in some tests given to the school | 
group by their continued education, all contribute to the result. 

IV. In discussing the behavior of the mental and physical series, we com- 
mented frequently on the fact that while the physical series—par- 
ticularly in the case of the boys—showed differences between 
school and working children which were greater in the superior 
than in the inferior part of the scale, the reverse was true in the 
mental series. The retarded period of rapid adolescent change in 
physical growth and capacities among working children accounted — 
in part for this difference in the earlier years. However, the same , 
tendency is evident in most of the individual tests of the physical 
series at eighteen years after the working children also have passed | 
the spurt of adolescent growth. With less uniformity the tendency | 
shows in the girls’ records. In average percentile rank in physical 
tests the differences between working and school children at 
eighteen are greater in the lower than in the upper part of the 
scale, but this is due largely to the reversal of values in the stead- 
iness test. A discussion of the probable meaning of this difference 
in the behavior of the mental and physical series will be taken up 
in Chapter IX in discussing the relation of mental and physical 
ratings to one another. We believe it to be due in part to the 
nature of the tests used and in part to the forces of selection at 
work in differentiating school from working children. 

Very few experimental studies comparing groups of working 
children with groups of school children have been made. Two 
have emanated from the University of Pennsylvania: one by Lodor 
on the continuation girl (2), and one by Leaming on tests and 
norms for vocational guidance at the fifteen year performance level 
(3). Both of these studies agree with ours in finding school children 
very superior in test level to working children. Lodor finds an ex- 
ception in the case of the Witmer cylinder test. In our series none 
of the tests was of the same type as the Witmer cylinders. The 
construction puzzles are the ones that are most like it, but they 
demand more thinking and planning than the Witmer cylinders. 
They showed a superiority of the school group. 
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APPENDIX TO CHAPTER V 


DISTRIBUTION TABLES UPON WHICH THE PERCENTILE TABLES OF 
SECTION I, CHAPTER V, ARE BASED 


TABLE 323 — DISTRIBUTIONS: HEIGHT 


Boys 
x M 
CENTIMETERS : 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 18 yrs, | 16 yrs. | 17 yrs. | 18 yrs. 
135.6— 3 1 
856 be eke ss 11 2 12 1 
TBR Mey eee 
ROO Gy. eae 21 5 1 34 8 2 
A STAGE oes Sen 45 9 5 79 14 6 
1 Ae See ee 77 21 4 87 50 i 2 
a RIEM OE Aes Seen 80 26 86 64 27 4 2 
L5D.0.0. ee oe 78 51 18 a 1 53 80 52 11 5 
15965. a5 4 so 53 49 40 13 2 43 76 71 40) 28 
LOS <.6ibecw peer. 6. 32 56 65 35 8 17 46 75 75 51 
GYAN aco eoenk E 15 35 52 40 17 8 37 62 77 79 
Zale Git eterng eye 12 20 47 41 11 10 31 63 69 
ORO yes ars 12 30 24 10 2 9 28 42 
WA Ge) iene 12 10 10 6 1 i 12 
L836 Sc ceteris 6 4 4 i 3 6 
S7eO8e ce cee 1 
No. of Cases. . | 427 291 285 175 59 423 391 345 310 294 


TABLE 324— DISTRIBUTIONS: HEIGHT 
Girls 


xX M 
CENTIMETERS 


14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
135.6— 
SO). Omecinaice te. 2: 1 
LSOEG MGR ce 2 1 3 3 3 
LA SO wee aes ae 6 7 5 3 2 10 6 4 3 1 
Ave Gres 15-2 24, 21 12 4 2 28 33 PM 8 4 
1OISO. toe 2 70 61 25 14 I 55 57 47 36 23 
TOSSO2 tas oe 76 67 67 43 11 79 87 70 59 39 
159 Guwe tae 1-2 82 47 66 44 22 81 53 79 61 46 
163363 2h. 53 38 40 32 12 49 33 43 18 34 
LG7AG Re ne 15 4 13 13 6 19 11 20 20 19 
UG Gime. Se 3 2 6 6 1 6 2 4 3 5 
GOR O oe eee ec: 1 1 2 1 1 1 
L702 Gee ko a 
183 Ome tee 
No. of Cases . Soo DLE e3Oe|) 160 GlMimosOM sesh 288 | 239") 171 
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TABLE 325 
DISTRIBUTIONS: WEIGHT 


Boys 
ye M 
KILOGRAMS 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
BO) ena we 5 8 
30—33.9 ... 22 7 1 42 9 4 
1 ee eee 60 11 4 77 29 9 
3S eae ere eee 79 22 a 121 59 17 4 
CV ae a eae ee 93 43 16 4 81 74 39 11 8 
AG) ae Aree 73 39 39 10 il 48 83 53 26 12 
OOS oe tig eae 36 60 39 21 3 25 62 73 48 30 
iy ea ceeyer cP ca 36 74 88 37 12 17 53 94 82 65 
(isa Neugse Ae cmeats Ae 17 20 59 42 13 3 19 43 12 73 
O20. awe en aie 25 9 48 54 
OGa eee 2 14 21 22 12 1 3 13 14 37 
viUl ery = eet 3 6 5 1 1 3 12 
(Aa ee ees 4 4 : 2 
(Se. bh Seeery: il Ze 
$2255 «, Gea hs 3 3 1 
No. of Cases. . | 426 | 290 | 284 | 175 56 | 423 || 391 | 346°) 308 | 293 

TABLE 326 
DISTRIBUTIONS: WEIGHT 
Girls 
x M 
KitoGrRams 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
30 = an ois il il 
30—33.9 4 15 
Ok A Gwe tees 33 7 31 12 3 
bee Sees Raa 52 22 17 3 3 61 24 15 6 4 
ADO ak, ee ee 75 41 24 10 6 77 48 36 19 13 
AG tar) ae 86 66 51 39 8 66 74 67 +4 37 
DUM, oes 41 58 57 42 14 45 55 64 56 38 
Se RES + ime ee 25 35 59 29 12 20 50 68 47 45 
OSae a) ey cane tees 9 14 15 17 3 6 13 25 40 21 
62.6 ae ee 5 14 5 
CGH s “Aegeaea 3 9 9 10 5 8 3 4 6 4 
OW ce. ees 3 2 1 1 4 if 4 5 
Tae ee eee ee 1 2 2 ik 
(3. ee eee 1 1 
S2-he at ee ee 2 3 1 2 1 
INosof Cases.) (a) o32m 2 o2 mms Silat GO 53 | 330 | 285 | 291 239 175 
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TABLE 327 
DISTRIBUTIONS: VITAL CAPACITY 


Boys 
x M 
Cusic CENTIMETERS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1200— 2. 2. 3 
1201-1400 .. 3 8 
1401s Ss. 4 1 12 6 1 
UGOU Se seats: ec 17 2 2 1 23 5 5 
NS OUR re co uct Boe 28 5 2 53 23 5 1 
ZOO Ue teow 258. ql 2G 33 82 44 10 3 1 
220 ilew Aa. ie. 79 pil a 82 67 27 2 5 
ZaOLS eee. 8. 64 25 18 2 49 48 33 14 2) 
ZOOLE es eres. 54 39 19 6 2 42 fay) 53 21 7 
250Le 2 He. we 31 35 28 5 2 29 59 45 38 26 
SOOMEae ete, co) 24 37 31 9 3 12 34 36 28 41 
S201S0 Gere cts 24 29 42 9 4 4 28 47 41 27 
SOL Ses ake eo as 8 19 36 8 2 8 12 25 38 34 
Ged 5 5 geo le 12 14 26 14 7 3 ily 39 31 
Sisk ges Sopa 14 18 a 6 2 123 26 21 
Ae ec aeg 4 7 14 3 4 2 12 21 30 
ADO Nace fash. 10 9 a 3 13 15 
AAO IGE Ree ca. 3 6 4 2 5 12 
AG0LS on -as « 5 5 2 1 4 
AS (Re Ee. 3 2 1 3 
OOO Tee asses 2 3 
| 
No. of Cases. . | 419 285 267 84 47 407 386 332 293 263 
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TABLE 328 
DISTRIBUTIONS: VITAL CAPACITY 
Girls 


>. M 


Cusic CENTIMETERS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 


1001—1200 . . 2 10 

VANE so Se cd 3 17 

LAO TS nese hase 11 2 23 8 

1601S aie oe 20 0 6 1 + 30 19 19 10 7 
1 SOUS Cel saee see 68 24 12 6 3 72 50 26 26 11 
7a Ui ER Se ee 73 54 28 11 1 66 70 55 23 24 
220 Lets, es 68 48 29 25 7 53 44 62 40 25 
ZAOL = 3, 42 44 42 20 7 25 38 50 49 32 
2001S Saeco 21 40 37 18 5 15 30 28 32 26 
7s: URS es Ae ie 7 13 16 15 7 ti 8 19 17 16 
SO0U eer tay: 3 e 9 10 4 1 10 13 15 4 
3201 4 2 7 5 1 1 3 2 
AQT aerate omkch < 1 1 2 1 3 2 

3001 Shake 3 2 3 1 

SOOT Core & 6 1 ’ 1 1 
No. of Cases. . | 322 | 246 | 190 | 116 43 | 320 | 277 | 276 | 218 | 148 
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TABLE 329 
DISTRIBUTIONS: STRENGTH OF THE HAND 
Boys 
Rieut Hanp 
x M’ 
KILoGRAMS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

10.6—12.5 1 2 

1220 ee eG 1 3 

1a Cie On 2 15 2 

GAG Amen, ke 11 2 20 1 1 

TSAO Gee cere a. 20 2 41 10 4 

ZOSG eee oaks, 24 4 51 17 5 

DA Se” ton AAS 58 12 4 58 31 14 

ZABON A ee cs 58 18 3 80 38 12 2 

2070 os ee. 59 21 8 2 55 47 22 4 

Paella See a 51 34 12 1 35 49 30 ff 3 
OONG gets, ce 39 20 15 2 P4f 23 37 15 5 

OPO Maes ek. 32 22 15 4 13 15 33 13 8 

O45 ee ok. 21 21 23 6 5 30 45 17 10 

S(t obec ee 12 13 26 if 5 14 27 16_ 8 

SONOMA cies ses 11 21 28 12 1 2 22 22 24 19 

AQEO a se eee 5 21 PY 17 8 2 6 23 35 28 

A OO tie vk aca be 8 13 19 15 3 2 4 14 38 25 

BAS 6st ge a 9 49 30 19 10 5 17 20 43 

AG:0) 03 She ee iL) 13 5 8 28 31 

ASE G ers cs. wl 13 14 4 20 19 24 

SOG. 95. BO AS ital 19 6 24 28 

DocO.ceey heres 9 13 8 9 if! 

DARG™ Ace oes 8 10 6 11 7 

SOLO mere ere 9 9 4 5 

58.6+ 10 6 8 

No. of Cases. . | 422 | 273 | 275 173 61 | 416 314 334 | 282 | 263 
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TABLE 329—Continued 


Lert Hanp 
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56. 


18 yrs. 


xX M 
KILOGRAMS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 
.6—-12.5 il 1 
560 Oe a Aa 2 7 if 
SS eke mame bea if 1 15 3 1 
SOP tee ome 16 2 18 1 2 
LODE Eerreae & 31 2 49 16 7 
Ort ames 31 8 3 50 24 ff 
Sola he ete 67 17 5 2 67 36 20 1 
Sea, Pale 63 29 8 1 76 40 16 7 

NOP etsp ere se 61 21 9 47 37 28 3 
tte Sey 40 30 19 3 44 44 34 16 
HOS ae eae 39 28 19 1 1 18 24 40 26 
1G Bae es ia 15 24 20 10 1 11 22 35 9 
Ae aa ere 14 oils 43 16 3 7 20 38 16 
HOS cae gree ee 15 21 19 11 Hi) 4 17 34 34 
ROe ea ee 6 iz 26 18 4 2 13 18 33 
[Ov ae ae ee aes 13 18 24 17 2 2 11 18 29 
HOR, 2 eee 6 19 19 7 13 35 

ODT es Baas Bs 23 19 17 9 7 18 
*OD 2 sarto ke: 18 16 3 15 18 
SO AEM: ke 5 18 6 13 
SO ne ae 21 8 7 ilps 
eG) Aen oe eas 16 5 11 
(ORY et a ora ve 

Chay aS, 

No. of Cases . | 421 274 | 277 
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TABLE 330 — DISTRIBUTIONS: STRENGTH OF THE HAND 


Girls 
Ricut Hanp 


x M 
KILoagrams 

14 yrs. | l5 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10.6—12.5 1 3 
IAG il 
45 Greens Uf 2 Pal 4 1 
ee Gy 8 2 1 17 6 7 
18.6 . 35 8 2 45 12 10 4 1 
20.6 . 41 9 2 1 2 65 18 30 10 2 
2256) 2 50 22 21 7 1 31 37 33 9 14 
24.6. 65 43 24 12 ti) 56 40 44 24 17 
PAC HLOTD alana Nile ee 44 41 35 24 8 30 Sih 53 35 31 
2Sa01 le Mihi | 45 45 50 25 13 30 30 42 57 26 
SOMO’ me ern te. 19 33 41 Di 10 15 20 29 40 22 
S2hO 4 ee 9 19 i 19 9 2 5 11 16 10 
34.6 2 9 12 12 10 1 ib uf 8 6 
SOROn tains ec 6 8 11 5 2 3 3 3 
SSO we teiee ce ce 5 4 6 5 4 5 2 
AOeG@ 3, EO. 1 1 3 2 3 
42.6 2 1 1 1 3 
44.6 1 
No. of Cases . 326 245 218 150 69 330 210 275 216 137 


a ee add dat EEE ESSE 


Lerr Hanp 


KILOGRAMS 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 
1OVG=—12D). ia « 2 3 
[PANG 2G ee, Wc 1 8 1 1 
14 Onerer te e own 14 5 23 5 3 3 2 
GROWS Ae seas bes 20 5 2 2 24 12 6 3 4 
SEG Aris 6 cp. 42 12 6 6 2 47 21 21 5 1 
ORG Me Moc, ots 52 17 15 8 5 68 34 39 15 8 
Dip) mes | eulcae tae 56 49 36 16 2 43 32 55 23 17 
DAAG: 4 oe es 56 43 40 20 9 51 36 43 36 26 
PAR Che ty ede a 48 42 33 21 8 22 31 35 38 a2 
QSnOw A ae Be ds 19 40 31 35 18 25 26 37 36 23 
SOs ea ae 14 12 34 P41| 10 10 if 22 29 ile 
GPa (OH TG RP ae 2 12 12 12 6 3 4 10 15 a 
BAS O gare oF Stet 1 Uf 6 5 4 1 1 5 6 4 
36.6 1 1 il 4 1 1 2 2 
OOnG eee: lok 2 3 1 4 1 
ASO ca to ke om 1 2 2 
No. of Cases. . 328 245 DANTE 150 69 329 210 279 217 136 


ee nn 
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TABLE 331— DISTRIBUTIONS: STEADINESS OF THE HAND 


Boys 
Ricut Hanp 
No. of x “ 
House Con- 
tacts [44 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
I 12-6 3 2 
5-0 
II 12-6 10 26 1p 1 
5-0 2 13 8 1 
Iil 12-6 55 3 3 1 85 43 24 2 
5-0 6 - 4 1 1 36 18 7 
IV 12-6 | 119 48 22 PAL 3 131 119 53 20 6 
5-0 23 8 a 4 4 30 25 14 3 2 
Vv 12-6 89 58 36 18 10 52 79 59 33 32 
5-0 11 6 7 7 2, 5 7 6 2 3 
VI 12-6 53 66 (2 51 8 24 39 76 65 49 
5-0 6 3 7 8 2 2 9 3 2 
VII 12-6 22 43 53 28 16 2 11 46 71 71 
5-0 2 2 4 2 4 5 5 
VIII 12-6 13 29 36 20 5 25 58 68 
5-0 1 9 3 1 1 5 5 
IX 12-6 10 22 12 4 1 14 22 30. 
5-0 13 2 1 6 
No. of Cases 425 | 289 | 278 174 55 | 406 | 363 | 340 | 290 | 279 
Lert Hanp 
No. of x M 
Hop Con- 
tacts | 44 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
I 12-6 8 11 1 
5-0 
ef 12-6 43 4 3 4 48 26 11 1 
5-0 5 2 23 15 3 
III 12-6 | 1038 38 10 12 138 85 41 10 
5-0 26 6 5 2 3 40 32 9 3 2 
IV 12-6 | 124 82 61 37 10 99 123 103 55 35 
5-0 23 14 15 5 C 15 18 9 6 3 
V 12-6 45 52 54 33 13 20 43 67 57 55 
5-0 3 4 4 2 3 1 2 2 1 
VI 12-6 25 42 63 38 10 4 16 48 71 69 
5-0 2 2 7 4 1 1 4 6 2 
VII 12-6 9 23 18 23 7 1 -t 25 42 62 
5-0 5 3 1 1 3 2 
VIII 12-6 5) 9 12 4 1 13 24 33 
5-0 1 Y 1 1 ik 
IX | 12-5 12 16 4 > 10 13 
5-0 4 1 
No. of Cases 426 | 288 | 278 |.174-| 55 | 403 | 364 | 338 | 290 | 279 
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TABLE 332 — DISTRIBUTIONS: STEADINESS OF THE HAND 


Girls 
Rigutr Hanp 


No. of x M 
Hon Con- 
tacts 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
I 12-6 
5-0 
II 12-6 3 2 12 3 2 
5-0 2 1 1 1 4 1 
III 12-6 29 6 if 4 1 48 12 4 1 2 
5-0 5 6 2 2 28 6 3 1 
IV 2-6 78 22 20 Ny 4 102 81 82 14 5 
5-0 15 7 Ne 6 3 24 19 3, 4 5 
V 12-6 75 41 47 26 8 58 64 66 28 11 
5-0 6 8 3 5 1 5 7 5 1 5 
VI 12-6 69 48 50 33 14 29 48 58 46 26 
5-0 9 0 6 7 4 6 5 2 
VII 12-6 26 47 26 20 9 8 22 49 45 30 
5-0 1 2 3 2 2 2 2 6 
VIII 12-6 4 43 25 LG 2 2 4 25 30 26 
5-0 1 1 3 1 2 3 4 
IX 12-6 6 21 18 5 3 20 18 14 
5-0 5 3 1 5 5 
No, of Cases 329 252 225 151 55 322 271 286 204 142 
Lerr Hanp 
No. of x M 
Hotn Con- 
tacts | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
I 12-6 3 2 8 2 1 
5-0 
II 12-6 15 6 10 10 25 10 D4 3 
5-0 a 3 14 3 2 
III 12-6 63 22 14 10 4 83 41 18 5 
5-0 20 6 a 5 3 37 18 7 2 1 
IV 12-6 | 109 53 44 42 18 93 93 87 33. 21 
5-0 lit 13 12 7 3 1S 18 13 9 3 
Vv 12-6 53 60 47 28 10 29 53 47 45 29 
5-0 6 5 2 4 3 1 1 1 2 
VI 12-6 28 34 37 16 5 13 18 54 43 245) 
5-0 2 6 1 5 2 i 3 6 3 
VII 12-6 4 15 19 13 6 1 10 32 25 22 
5-0 1 2 1 1 2 1 
VIII 12-6 3 17 10 8 1 10 18 18 
5-0 2 1 2 2 
Ix 12-6 1 11 8 1 2 2 12 12 
5-0 o 1 2 
No. of Cases 325 249 225 151 54. 320, 271 285 205 141 


fee eles os IEE Se ee ee ee ee ne a 


340 AN EXPERIMENTAL STUDY OF CHILDREN 


TABLE 333 — DISTRIBUTIONS: TAPS IN 30-SECOND PERIOD 
Boys 
Ricut Hanp 


NN —————————————————— EE 


58 M 
No, or Taps 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 18 yrs. 
OO == na Gee 
101—110 
ARIUS, beomaenen = 1 1 1 
i) Meets eats 4 1 3 4 1 
13 acetal: 1 3 16 6 4 
Sees, eee oy 4 2 4 3 41 26 13 5 3 
yi) Laer ene err a 34 $f 8 4 60 30 18 16 10 
HAG) ee OE an 68 43 19 11 2 65 67 51 Yh 31 
Lil aes ae 85 46 40 23 8 84 81 65 57 46 
LSI6% dee 83 49 62 24 8 62 85 62 60 60 
19.10 ce ee aes 61 59 39 29 13 25 35 61 56 57 
PAU) ore oe a Mee 42 32 43 35 8 8 28 29 Ze 32 
DGS es occa 22 25 21 14 10 5 9 16 16 22 
2A 1M cee ke 14 30 163 26 2 3 6 12 26 13 
DBR bike ie, eons 8 10 1 4 5 5 
DARE eae ees 4 1 2 2 5 
DOR tee ook 8 3 
ZO rte 3 
PAG OSE £5.) 
25 eee 
DO TIRE sre tees ae 3 
SOL eee ee 
No. of Cases. . | 426 | 293 272 172 56 373 | 384 | 343 | 300 | 287 

Lerr Hanp 
xX M 
No. or Taps 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 vrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
100=s 2 A. 5 
101—110 3 1 14 1 2 1 1 
NL a, ce caee fe Vf 6 4 3 1 26 19 8 2 4 
ah est ee ak 43 18 14 11 2 53 47 19 23 10 
ASI Se Aor oe 66 36 26 12 4 87 63 51 29 25 
LA conte ae 89 57 40 16 4 67 87 (hi) 62 54 
1 U5) bee es ned eee 93 60 52 35 12 62 q 66 54 60 
LOLA eee ee 49 47 56 29 11 34 58 53 54 ay, 
LiL ee eee 31 30 28 31 (i 15 14 32 31 32 
180s 2) Cee 12 21 17 14 8 3 9 18 20 20 
TOs. pt) eee 15 ll ig 8 4 1 4 9 13 16 
201-6; ) 2) eee 5 6 8 4 Dy 1 1 4 6 4 
21 2 4 3 1 1 3 5 3 
221 ie ee ee 1 5 4 
2515 es ee 1 
No. of Cases. . | 426 | 292 271 172 56 | 368 382 340 | 300 286 
<< 
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TABLE 334 
DISTRIBUTIONS: TAPS IN 60-SECOND PERIOD 
Boys 
Rigor Hanp 
x M 
No. or Taps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

PAU OES ee Shee 
201—220 1 4 1 
PPA. ee 2 
AL ee eee toe 4 3 11 6 Z 
PAG ie Pe eee Pa 6 3 4 1 37 14 10 3 2 
Paci ce Aarts 26 8 10 4 2 51 41 16 12 8 
SOLE wate. 78 34 27 8 2 80 (2 52 39 20 
SPA Ae Boudin lier 94 51 44 19 3 85 oie 66 57 52 
CAL a ess oe 86 58 55 82 7 61 83 71 64 65 
SOUS ee eo 55 62 47 28 18 32 51 61 56 53 
SSH 5. Gogo ota 45 33 37 | 28 5 5 21 31 31 34 
S02 enn, Ao 19 21 23 20 Uf 4 9 19 19 23 
AD LAS By eis cy 5 12 8 9 6 2 3 4 10 8 
Cn 3 11 4 9 2 1 1 9 8 9 
AGL she 3 8 3 1 2 3 4 
BS eee e.. 3 8 3 2 
491+ 
No. of Cases . 426 293 270 172 56 370 384 342 302 287 

Lerr Hanp 

x M 
No. or Tarps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

200—%. & «5 8 3 11 1 
201—220 iG 1 2 2 17 12 4 
DEAT Ae eee 46 15 6 5 61 39 15 9 6 
U4 es a 64 33 23 10 4 70 64 50 32 23 
26 [eee me ue oe 92 58 37 20 D 83 92 71 54 44 
Dele. aes 5. 107 59 49 27 12 65 86 70 65 70 
SQ wae a <a> E 45 58 59 29 10 36 56 63 50 55 
SVHERSS Ceo een 29 35 37 38 10 14 18 37 45 48 
Ose. ae. 5t e 17 19 26 18 6 a 9 14 20 20 
SOLR xe wee 8 10 Uf 13 12 4 2 4 11 15 12 
381 5 8 8 3 4 1 1 4 5 5 
AC apse ss. 4 3 3 1 1 1 4 3 
CUAL. eee aoe il 4 4 1 
AAT de ok A 4 
AG | arte ear Se as 1 
481+ 
No. of Cases . 426 293 271 172 56 367 382 340 300 287 
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TABLE 335 
DISTRIBUTIONS: TAPS IN 30-SECOND PERIOD 
Girls 
Ricut Hanp 
PX M 
No. or Taps | 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

100 =e 
101—110 1 1 
TL cee veges te 1 3 1 
121 ee 1 2 2 1 2 
IS) as eee 2 1 2 8 6 3 
WAT ce he wep ter vee 10 3 3 4 26 13 4 3 1 
ts) Raa es we 34 14 14 6 52 37 21 10 14 
16,0 25 ee Ek 48 39 33 1s 4 80 67 62 47 24 
Tit ee, eth es 86 58 55 26 10 66 81 oe 59 45 
i rod Niel uo 63 57 48 37 24 37 31 50 54 48 
1O1es ty tee = 42 35 39 34 10 17 24 45 31 22 
QOL are ne 34 23 Pai 23 7 3 13 11 13 8 
PANS ce bie 8 13 5 9 6 2 3 9 8 5 
PERN iste Bs he 2 if 2 4 3 1 4 7 4 
Bal aed ee 2 1 1 1 2 
Pt Mirae 8 5 ee eye ar 3 1 2 
OASIS ee G outs aD 2 1 
No. of Cases. . | 329 250 | 235 158 69 296 281 290 234 174 

Lerr Hanp 

x M 
No. or Taps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

0 =e ee 1 8 
101—110. 6 1 1 1 5 6 3 2 
AR ee Be 10 12 6 1 1 24 18 11 5 1 
12 a 36 16 12 6 4 49 32 25 13 13 
ISR s eee eS 58 35 37 22 5 65 63 56 34 23 
14 oe. 80 52 42 31 9 55 64 62 60 38 
Lol Ao ae 63 61 54 34 18 48 50 65 52 44 
T6LE ae ee., ees 47 38 44 28 13 20 25 39 30 30 
1 WG ee eS eos ae 16 22 22 19 19 14 Ws 16 23 10 
TS. Soe a 8 9 ih 9 5 5 3 3 8 6 
1OLee: 2 ORR. 2 2 2 4 1 2 3 5 2 6 
20) ee ea ee 2 1 4 3 i 1 3 1 2 
2B I fone 2 1 1 1 
221 ee eee 1 
251 Se Ree 
ZAG; eee ee 
BHISE 5 5 5 a « 
No. of Cases. . | 328 249 234 158 69 295 282 289 231 173 
a ee | 
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TABLE 336 
DISTRIBUTIONS: TAPS IN 60-SECOND PERIOD 
Girls 
Rieut Hanp 
xX M 
No. or Taps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs.| 14 yrs. | 15 yrs.|16 yrs. |17 yrs. | 18 yrs. 

200— Bb. 8 = 
201 —220 ey 
DON eren. Gua. fe 2 2 6 1 1 1 
DA, Goes ee 2 6 4 2 il 
DOU ee ees 3 4 5 3 eo, 19 10 2 2 
DSi. ae goges:  10 37 8 10 D 53 31 17 5 7 
GION lee. 5 renal Bae 63 44 19 15 3 87 71 51 39 21 
Sade tug ses 76 52 63 24 16 59 79 96 65 43 
Soe etre woe 69 60 NS) 35 18 44 43 60 58 58 
SOM eek Ss. aos 43 41 46 36 11 19 24 36 39 25 
Retold eer ere 26 23 26 26 9 4 12 15 12 8 
AQ Le eet 5 as 7 12 6 8 4 iD) 4 4 
CU) Ds Ee eee 1 3 2 4 3 1 1 3 4 4 
gH lene, Seer ea 2 1 2 1 1 3 3 
AGI Ses. 65 3 il 1 
OQiee 5 a a oe é 1 1 1 
No. of Cases. . | 328 250 | 235 158 69 296 281 289 | 234 174 

Lert Hanp 

x M 
No. or Tarps 
14 yrs. | 15 yrs.|16 yrs.|17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

200 eres 4 1 2 8 3 1 
201 — 220 11 5 3 i 18 11 6 3 
DONE eae, 27 iM) 9 3 2 37 26 21 10 5 
OATES, 2) OAS 62 35 31 13 6 75 54 52 25 2} 
DOSE. © uns <.t.: 81 55 38 30 6 68 74 58 49 30 
Bis) Ae eGo, CONS Me 73 60 54 38 16 46 56 79 66 47 
SOLE ion oul ee At 46 56 35 18 26 38 43 39 40 
oe, Se Go, reg 14 25 25 20 13 10 11 18 22 12 
SA eRe, As 11 9 9 12 2 5 5 7 11 10 
SOU A, a 1 2 3 3 2 4 2 1 3 5 
ce? ar a 3 2 1 3 1 
AOL AR Falke: 2 1 1 1 2 
AD) ee ee 
AA EE as Rei 1 
A Gly orasackes 
Mle 4 4 SE 
No. of Cases. . | 328 249 234 158 69 297 280 289 231 173 
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TABLE 337 
DISTRIBUTIONS: CARD-SORTING — TIME 


Boys 
a  ———————————— 
».¢ M 
SEconps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
300— eee see 2 4 10 4 7 2 1 6 5 7 
30.1-35 ... 19 35 52 42 17 if 19 31 36 54 
Sone Bese 76 98 102 69 25 31 53 92 93 94 
())s |e eee 143 84 83 38 10 85 110 92 89 78 
Sn 1S earn ene 95 43 22 14 1 103 100 67 49 32 
SORE. cate igs oe 56 21 13 4 97 65 31 20 17, 
Sosy Go ee eee 21 3 ik 1 59 23 10 y, 5 
COsh ee ee 8 4 1 il 25 10 7 3 2 
GOs aver. ae 3 14 4 1 1 2 
TAD Sat goats 2 9 2 1 1 1 
oats 
No. of Cases. . | 425 292 284 171 62 | 4382 387 338 299 292 
TABLE 338 
DISTRIBUTIONS: CARD-SORTING — INDEX 
Boys 
x M 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs.| 15 yrs. | 16 yrs. |17 yrs. | 18 yrs. 
30.0- .... 2 + 6 3 a 2 1 4 5 7 
30.1-35 ... 14 27 59 39 14 4 15 46 30 45 
JOCk eee te 66 93 83 65 26 19 44 61 88 89 
AOR f. ER. 28 116 72 90 44 9 81 99 103 78 78 
Adsl” es Rits ses 96 53 22 14 4 81 96 57 59 36 
SORTS ae es EL. 30 21 3 95 62 40 22 17 
OD even tows a4 31 7 2 3 1 53 40 10 6 6 
OONL: Py. 139|| ed 1 37a toe a7 3 5 
G5 Le ae 0 1 1 il 17 2a 4 2 
(Ot tae ee 2 11 3 3 
(Ooch 1 3 
No. of Cases. . | 425 291 284 Leal 62 | 403 372 338 295 288 


COMPARISON OF WORKING AND SCHOOL CHILDREN 345 


; TABLE 339 
DISTRIBUTIONS: CARD-SORTING — TIME 
Girls 
ie ee A. La 
».¢ M 
-SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs.| 15 yrs.|16 yrs. |17 yrs. | 18 yrs. 
3050—F al a: 3 6 13 fol 9 3 9 if 13 
30.1—35 -. . . 37 68 72 57 32 12 36 58 183 53 
pati) Re ey 98 77 91 59 14 64 94 | 121 87 70 
40M DER SE ee) 109 63 44 26 12 108 82 73 46 36 
ASRS MS) tb. 3) s 49 28 10 2 1 80 45 22 16 tf 
OOS et) Mee Sl 25 8 7 3 1 38 11 4 5 3 
a) US os aes oe 6 il 1 14 5 1 1 
GOR Sia eee: 2 1 4 2 1 
Gopi eave 29s 1 2 3 1 
LOR ae aay. ek. 3 1 3 1 
Ussilero8 & me & 
No. of Cases. . | 333 | 253 235 158 69 | 326 279 | 288 236 187 
TABLE 340 
DISTRIBUTIONS: CARD-SORTING — INDEX 
Girls 
x M 
SECONDS 
14 yrs. | 15 yrs.| 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs.|16 yrs. |17 yrs. | 18 yrs. 
SOLO 4 eet 3 8 8 9 8 3 8 6 12 
30.1—35 ... 32 54 81 51 22 9 35 58 65 52 
SOR Las igs at os 89 tit “al 63 19 48 89 96 84 61 
AQT eee ners) xb 109 63 59 27 11 102 82 91 45 34 
Ae le os panes oh os 54 34 8 5 3 82 37 26 24 12 
ODORS seer suass: eh os 28 11 5 3 1 49 20 8 8 is 
Opel ee aacmne sews 8 3 1 15 9 3 1 
GORI tet ames se 2 2 2 5 2 1 1 
Gon lees. As 3 5 1 1 
ORD SA sase Ueb 3 1 2 1 
(On kaaa eta 3 2 
No. of Cases. . | 331 253 235 158 64 | 319 | 279 288 | 236 178 
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TABLE 341 
DISTRIBUTIONS: PHYSICAL TESTS — AVERAGE PERCENTILE RANK 
Boys 
x M 
PPRCENTILES | 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
i025) eee 1 rig 2 
haces cee 1 9 5 6 3 2 
16°" 2 eee 1 1 2 1 18 15 8 vi 3 
Dee See ae, 6 6 5 2 24 30 25 16 8 
26 aE niko eee 11 2 4 3 4A 26 23 15 17 
Gah ae a Ref 16 8 12 4 28 42 29 26 10 
3b. eee. 30 14 17 10 2 61 39 38 35 21 
1 a gent Re, 29 23 14 14 6 46 48 54 38 39 
AGIB SS. Ate 40 21 21 16 1 56 52 38 40 38 
OLE ae eee 48 26 20 16 6 38 50 31 35 39 
561d tone 40 35 35 24 9 41 31 28 33 24 
Glia ta eee 46 29 42 17 10 34 22 16 18 32 
GOs eee ee aes 39 22 31 20 a 15 10 15 16 29 
Lio ee eee 48 31 29 11 8 10 9 15 13 13 
ie See ieee: A 40 23 21 21 6 5 5 9 11 12 
Sil ee ae 17 27 19 10 3 6 5 3 3 5 
SO eta eek es 10 13 7 2 2 1 1 1 2 2 
Le ee eee 7 7 3 1 4 1 
Leas Re a oe 1 2 1 1 
No. of Cases. . | 430 | 293 | 2838 173 61 438 390 345 311 295 
TABLE 342 
DISTRIBUTIONS: PHYSICAL TESTS — AVERAGE PERCENTILE RANK 
Girls 
x M 
PRCENTILES SS eS _ Sv 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10 ee ae ee, 2 1 1 
PURER ee rah 5 1 2 4 2 1 1 
Or eae, 12 2 3 3 1 3 6 5 5 2 
PH tes Le ON 12 2 5 2 1 6| 16] 19 9 4 
20 beet cer ees 22 8 uh 2 2 9 23 18 15 8 
Hy eee» 45 | 1 ? 6 Sol) 84h, Seo oe eae 
CGE hee & 36 | 16 7 6 Bal A> Shr eae) tortie 
rik Spee ie ee = PAN ash a ys 9 Ol. Wt. 2050. Spy Sol ae 
CT ee eae, © eyed Wants col hee dake aie A Be So a aM) Wee ee) Se ae 
Ola aan wee 42 32 17 18 22 37 22 36 20 24 
Bee ee % | 31] 29 | 21 7°\) ae.) Soa) Slat Oxo 
OLA aeons, 22 28 26 20 4 34 19 24 20 17 
66 age Soe 14e) Sg Seales O°) S77 Tals 14 ead eo 
V1 eS Say. eee 10 22 19 13 10 35 10 11 11 7 
i (Oe ae cera 3 22 11 13 3 21 4 is 15 7 
Sle eee 4 ef 10 6 1 11 2 U 3 5 
SOC. eee 2 6 3 2 3 9 1 1 
OMe Non aun eae 4 1 2, 2 
96 
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DISTRIBUTION TABLES UPON WHICH THE PERCENTILE TABLES 
OF SECTION II, CHAPTER V, ARE BASED 


TABLE 343 — DISTRIBUTIONS: CANCELLATION — INDEX 


Boys 
x M 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs.| 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

SO] ieee es 6 i) 1 il 8 
LOOG TS. Ges 3 30 5 2 23 4 of 2 7 39 
120 es 12 2; 34 14 19 a 38 i 16 yal 
TAOS cee ees 26 64 56 31 12 Dill 65 48 50 70 
GO! Tes 5 Ss 50 51 63 48 4 4S 74 7A 57 46 
USOE LS ees 2 64 34 51 35 5 61 62 67 54 33 
2005 ieee ey 62 23 33 12 il 63 55 48 35 14 
Z20h io ee SS o7 4 18 9 1 47 47 38 32 ff 
DAN Tee ee cfs 41 3 10 8 38 19 21 14 1 
DOOE TEE aaa es 34 1 4 8 31 5 13 20 1 
2S0F ER ees © 26 5 2 19 7 5 5 1 
SOOM re ee peat 11 1 3 21 2 6 8 
SPs tly oo ae eee 8 3 10 i 
S40 6 TR ees et 9 4 13 3 5 
SOOM teeter: tie: 7 ad 
ste OM iy ye oe 4 8 
A008 ees, 5 3 
AS ee 7 12 
AGM 5 aoe ee of 
No. of Cases. . | 426 | 292 | 283 | 173 | 66 | 417 | 384 | 346 | 299 | 291 


TABLE 344— DISTRIBUTIONS: CANCELLATION — ACCURACY 


Boys 
x M 
PERCENTS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
100—95.6. . . 119 181 142 106 56 68 180 97 133 206 
Oo ED ets os 89 65 61 33 6 41 86 89 74 58 
COORG faa eee as 84 36 45 22, 4 85 64 80 55 16 
SONDMS ihe ie 50 4 14 7 1 35 29 32 17 6 
SOs eee t= 2 40 iS 18 2 49 14 20 9 2 
OROME UE 2 ders 14 a 5 4 41 2 13 4 2 
CDEe ot ig eee 13 1 2, 1 22 4 9 5 
G550 ene Tae 10 21 3 1 3 
GO) Dates vst ie 7 14 3 4 2 1 
55.5 2 12 3 1 
No. of Cases. . 
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TABLE 345 — DISTRIBUTIONS: CANCELLATION — INDEX 
Girls 
NS 
x M 
SECONDS 
14 yrs.| 15 yrs.|16 yrs.|17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 
80.1— 9 3 18 10 3 3 35 
LOE es erga Uf 48 15 11 20 5 26 16 24 50 
1208 Ts a 19 67 40 24 12 19 68 47 43 44 
T4031 eh eee tare 36 60 52 34 16 45 65 60 58 40 
EGO Lerten as 35 38 48 34 5 54 46 52 42 19 
TSO, Tere eh 50 20 33 31 3 50 31 38 33 6 
20040 Be Rees 87 5: 41 8 22 10 2 37 13 34 16 2 
220K Ar oe es 30 2 10 di 1 38 vi 20 5 2 
DAOK LOR eee cones 32 9 3 17 6 9 8 1 
260K UTR fees ce 2s 1 4 1 12 2 7 3 
280: Tora ek 14 2 10 1 2 
COD aS 11 1 14 i 
320. | Seen 5 2 7 1 
S40 UR eee ae 4 5 2 
300 sl SA eee ee 3 1 
SOIR Ral Gee uc 2 2 
400.1— 3 1 
TOL ec & So Se 3 5 
No. of Cases. . | 327 254 | 235 160 77 322 278 289 239 199 
TABLE 346 — DISTRIBUTIONS: CANCELLATION — ACCURACY 
Girls 
xX M 
PERCENTS 
14 yrs. | 15 yrs. | 16 yrs.|17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
100—95.6 ... 82 144 119 106 61 31 161 93 75 149 
Q OR Dare scien oe 69 62 45 29 12 48 45 65 65 32 
902a-. hae kes 67 34 39 15 2 46 41 64 50 9 
SOO. ay getiesidas 28 6 11 10 2 48 12 25 14 3 
0) <0) Boome aa 40 5 11 2 47 el 18 19 4 
(glee eo 16 3 5 26 3 14 9 2 
(ADR eae = 7 3 1 14 3 12 2 
(en en ed oe 6 21 2 1 4 
COO25 eae ee. 5 1 1 16 3 y 
DOKO mae ee 2 1 1 8 2 
OO PO sepemet: 4 10 9 
45.5 ee, 1 1 6 9 
AQ Ose cere 4 
56.B00 5 ae 9 
SURites. So Ae Mc 1 
25.5— 
No. of Cases. . | 328 255 236 164 we 327 279 294 242 199 
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TABLE 


347 


DISTRIBUTIONS: SUBSTITUTION — INDEX 


Practice Pacr 1 


Boys 


x M 
SECONDS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs.|17 yrs. | 18 yrs. 
SOE Fh Gans 2 
SORLIRR fie. acs 18 42 32 20 1 4 8 6 9 
LOO Fra pak a 45 81 100 61 28 9 25 59 62 75 
20 MIE See A 87 105 66 51 12 51 qe 113 96 88 
140318 t= 5 109 49 48 20 3 69 98 95 77 75 
IGOR ISS Me 3 3 94 26 18 9 3 63 87 36 34 33 
ISOM Ure 7. es 48 12 7 2 60 47 23 21 10 
ZOO RI i cmt et PAL 3 1 47 20 a Mil 6 
220 See. ses 12 1 16 11 5 1 5 
ZAO MS Poses 4 1 12 7 1 1 
ZOO ses & i yee 1 5 4 1 
del ENS ee 2 1 2 2 
300.1+ 6 
No. of Cases . 423 295 285 175 66 340 382 347 309 304 
Practice Paar 2 
>€ M 
Srconps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
CO ae 3 1 2 
CORRS a 16 44 42 30 21 6 13 19 24 21 
SOU, waete c 76 108 111 12 30 29 59 90 67 81 
LOO; Raa see. 124 76 64 Ad 13 66 101 91 104 95 
E205 IM ee 106 48 42 21 1 110 94 83 67 58 
140: TE Be 2%2" 2 63 12 18 6 1 56 66 42 Da 29 
LOOE Tae hy 23 4 5 2 1 39 23 12 13 10 
LSORL apres 13 2 2 26 12 a 4 8 
20 A HA rl 8 be 4 8 7 2 1 1 
BOOMs Soc: 1 7 6 1 
AQ Moshe es 
200 le 3 
280 sla cones 
300+ 
No. of Cases. . | 425 | 295 | 287 175 67 347 | 381 347 | 307 | 303 
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TABLE 347— Continued 


~ 


x M 
SECONDS cpp Memory Pace 3 age ery Memory Pace 3 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
60". 88S 1 24. 11 9 5 5 
GOR ee eee 53 89 75 42 28 24 38 65 61 65 
SONY Tas emai 120 106 73 45 9 70 96 73 81 68 
TOO mI sa ee 134 67 39 21 10 95 107 68 55 45 
2021 ee ee 68 24 20 16 4 71 69 19 28 36 
140d: ees a 31 3 15 15 2 38 41 28 17 23 
LOOM sae 16 2 11 4 1 26 13 13 13 9 
SORA tn aes A 2 6 4 2 8 9 13 10 16 
200K ees oe 1 6 4 1 4 10 13 4 8 
PAA DENS Soe ie eae 3 2 3 8 7 7 
AQ Ae aes. Pas 3 if 3 of 1 
OAC DEN Eee a 3 1 1 1 4 
2 Oe iesaite 2 a 5 1 4 
AND oe Aon 4 J 25 17 12 
No. of Cases. . | 427 | 294 284 173 67 | 339 383 334 307 303 
Memory Page 4 
M 
SECONDS 
14 yrs 15 yrs 14 yrs 15 yrs. 
OO al crue yeken nee 6 16 2 5 
Ome glee ne 76 97 42 68 
SOLER eee) ol ee 126 a2 84 97 
IRS ie Oe i: 73 47 72 77 
120) meee ae ee 37 12 42 30 
(20.4... oe eee 32 21 26 23 
1600. AR. oe. 14 8 14 15 
TSO ee | eee 15 6 11 5 
200.11 4 Pie) Psat WW 3 8 10 
220 Lec eee 4 2 7 eT 
24001 Boks ene 5 8 8 8 
SAU he. tone ee i 5 3 
28,0 fe lcia ae ile 16 26 
No. of Cases . . . 423 292 BE vs 378 
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TABLE 348 
DISTRIBUTIONS: SUBSTITUTION —INDEX 
Boys 
Sum or Practice Paqcss 
xX M 
Pages 1, 2,3 Paaess 1, 2 Pacess 1, 2,3 Paass 1, 2 

Srconps | 14 15 | Sec- | 16 |} Sec- | 17 18 | Src-| 14 15 | Sec-|] 16 | Srec-| 17 18 
yrs. | yrs. || ONDS | yrs. || ONDS | yrs. | yrs. || ONDs | yrs. | yrs. || ONDS | yrs. || onDs | yrs. | yrs. 
150— 150 | 21)150—| 5 5 1150— 150 5 |150— 2 
151 165e 1S Elo eels et TS 165 4} 151 6 
176 180 | 45] 176} 39] 20] 176 180 SSI) Wide) | Sul SP 
201 195 | 35] 201 | 41] 18} 201 1958) 32-2015 5267 
226 24 || 210 | 40] 226 | 37; 6] 226 5] 210 | 47] 226 | 69] 68 
251 ilve|| G¥el|| Beas || BEN Sasa |) yea) |) | ees Sie Ollee2on|) 43) e25 lei i: ae 
276 33] 46] 240 | 23] 276 || Sh|| Bakes 9| 14] 240 | 32] 276 | 37] 41 
301 28] 48] 255 | 19] 301 5 SOME Zolmesco NecOonIE40 | koO lain Zone 
825 58} 40] 270 | 15] 325 2; MR SZON MZ eSSleoT On mA oieoezoai alo: \eaLO 
351 60} 40] 285 | 11] 351 1 Sol 33209 | 285 2435 8} 4 
376 53] 19] 300 6 || 376 376 | 40] 40] 300 | 26] 376 Hl, 4 
401 49} 19] 315 | 12] 401 401 | 42} 44] 315} 15] 401 ii 

426 44] 10] 330 1] 426 426 | 28] 35] 330] 10] 426 

451 18} 3] 345 2|| 451 451 | 39] 31] 345 6} 451 

476 22| 3] 360 2| 476 476 | 32} 22] 360 4|| 476 

501 13 375 1} 501 501 | 11] 14] 375 2) 501 

526 7 390 526 526 | 19] 13] 390 21 526 

Sl 9 405 1} 551 551 9] 2} 405 6) 551 

576 4 1 576 576 | 11] 4 576 

600+ 3 1 600 600 |} 18] 12 600 
No. of Cases] 418 | 293 286 172| 66 | N° | 349 | 37 346 305 | 304 
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TABLE 349 


DISTRIBUTIONS: SUBSTITUTION —ACCURACY 
Boys 
Memory PAGE 


x M 
PERCENTS Pacr4 Pace 3 Pacr 4 Pace 3 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs..| 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOORR sere, 144 123 103 61 35 130 158 108 114 112 
OStEa 4 eee 74 42 44 29 10 2 60 52 46 43 
OG Eocene 54 31 Pat 11 3 40 48 25 29 16 
OF eae etek 18 12 1 25 19 16 
2 toa ta Sat k 23 22 8 4 2 24 25 10 9 14 
90 ee 4 errie 9 8 2 16 8 if 
SSutan a er 23 21 8 3 1 23 ye Ui i Ue) 16 
86 = Rae e tf ‘i 2 7 12 ff 
34. tee ee 21 12 of 4 1 15 if 12 8 7 
SZ. Rae we eee 19 6 8 5 6 
SO'ary eee 15 14 3 3 2, 12 ii 9 9 11 
(3 ee ee 2 1 1 9 5 8 
Ore See 12 7 8 4 2 12 6 4 2 ¢ 
CASE es ene 5 3 3 2 2 
DEN eens 15) 5 1 5 8 8 6 4 10 
AO hes Somme be 2h ie: 5 ils 2 A 27 3 
ae ea nc 8 by 2 8 11 5 1 
OGines ane 6 2 3 
O41 FEA 7 5 1 6 7 2 
O25. cet eae 1 
COGS |... ees 3 3 3 5 1 
DSR t. Sie 3 2 1 
OO RAW les oe 4 i! 2 5 17 1 11 
i ee a er 1 3 
52— 14 6 py 7 We 
No. of Cases. . | 425 293 285 174. 67 | 345 384 337 309 304 
a ee ee 
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TABLE 350 
DISTRIBUTIONS: SUBSTITUTION —INDEX 
Girls 
Practice Pacr 1 


x M 
Srconps 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
80.0— 2 
SOR e.. & A 5 14 28 40 76 1 2Z 15 9 10 
LOORL SS en to 3S 63 78 55 30 16 20 47 35 42 
L200 ee ee, 80 80 36 19 49 85 92 87 73 
L402 1Ges ees, 04 81 51 fl 20 8 71 71 74 52 31 
LOOLTSE oe aS 66 23 13 5 2 70 53 37 31 20 
SOI ta eS 31 14 5 3 43 20 15 11 15 
POQEIS TS. 3! 23 is 6 3 1 15 16 a 12 5 
O20 Sere oy A 11 1 2 1 ial 7 3 Ps 2 
ZAOP Ue 3. 2 3 6 10 4 3 1 
OOPS ee ee il 1 
25 )e ee 2 4 1 
300s are 1 2 
No. of Cases. . 329 253 239 162 78 292 285 293 239 199 
PracticE PaGcE 2 
xs M 
SECONDS 
14 yrs. | 15 yrs.| 16 yrs.| 17 yrs.| 18 yrs.| 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
CORO. or. 5 3 
GORI Seaetis, colts 13 30 27 382 17 4 9 18 13 18 
SORUMAMGG = ss 57 78 91 62 35 40 45 63 57 65 
LOORU Mee ns 96 82 61 41 15 68 92 93 79 58 
PAD Ee 6 8 Sek oe 7133 33 29 18 6 68 73 62 45 23 
TAQ TURE 53 20 ile 3 D 59 28 33 25 20 
GOP EMt2 5. 5% 25 3 6 3 3 19 12 10 10 
ES ONG orc at 5 9 3 4 it 12 10 7 7 6 
ZOO RINE, oe 1 1 2 4 3 4 4 
220 Uae ee ss 2 1 7 4 2 
PAOLO cs eins 2 
OU) Lees oe oe 
2509 
SOAP. os oo ee 
No. of Cases. . 329 254 240 161 78 295 | 2838 294 240 200 


enna a as en a a e e a i sialic i~. =). .1' can saa. o 
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TABLE 350—Continued 


x M 
SEconps fae Memory Pace 3 dp alee Memory Paar 3 
14 yrs. | 15 yrs. | 16 yrs.| 17 yrs. | 18 yrs. | 14 yrs.| 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 

60-60. 1 1 19 21 10 10 5 

COLTS etre 41 76 49 42 Ugh 28 23 42 38 45 

SO ae eee 79 84 7 34 34 64 80 74 59 44 
LOOT gee, Spares 93 49 35 26 5 84 88 46 30 30 
L208] ee, ete ee 65 33 18 8 1 AY 49 24 30 22 
LAOS ee, stale 27 9 i, 6 4 36 27 17 16 10 
LOORT See nt re 16 2 8 8 4 17 of ig 8 8 
SOc Re aay cee 5 1 6 3 1 a 16 4 6 
DOOR [Ty aerets ec 1 11 6 4 10 5 4 
AN) Moen ae ees 2 3 2 4 6 Fe 5 
DAO Ua tayo aces 5 1 1 5 4 3 
2600): [aes eae 3 3 6 5 4 
2005 haere eae 3 1 4 5 i 
SOR 5 5 6 4 6 12 19 20 12 
No. of Cases. . | 330 254 238 163 Fey | 291 283 | 286 | 241 199 

Memory Paces 4 
x M 
SEconps 
14 yrs. 15 yrs. 14 yrs 15 yrs. 

0S yn ee 5 24 2 6 

GOR ac 25 eee 62 81 40 42 

SOCL Tk eee 74 49 72 83 
LOOR LI Shee cake Weaee 76 34 50 51 
120 Ls MSE? <5-6, WA 29 26 39 31 
T40c 164, eee cE eee 22 14 29 20 
LOOM LS dit os eee. 15 6 14 13 
iste OP ee 6 8 9 2 
PANU RIEY Rese Vie aoe ee SB 14 4 8 5 
220 Use = rae: 1 4 6 
AO Slee es Reo 4 8 G 3 
260 sl gre Seip scds 2, 2 8 
28()s1 ae eterna ok ae 21 15 13 
No. of Cases . . «. 291 284 
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Sum or Practice PAGES 


TABLE 351 


DISTRIBUTIONS: SUBSTITUTION —INDEX 
Girls 


(ba! 
or 


SECONDS 


x M 
14 15 Sec- | 16 |} Spc- 17 18 || Sec- | 14 15 Src- 16 || Sxc- 17 18 
yrs. | yrs. || ONDS | yrs. || ONDS | yrs. | yrs. || ONDS | yrs.| yrs. || ONDS | yrs. || ONDS | yrs. | yrs. 
150 8 /150—| 6 2 150— 150 6 | 150— 
TOS Teo! loi ele LON etal: 165 7\ 151 7 
180 | 20} 176 | 37}| 22] 176 SONS L769 23) e222 
195 | 36} 201 | 31] 17] 201 195 | 23] 201 | 43} 43 
19} 210 | 44] 226 | 33) 13] 226 3] 210 | 238] 226 | 60] 37 
17 | 29) 225 |) 28) 251 Wy 7| 251 10 6] 225 | 34] 251 | 40] 39 
22! 37] 240 | 271 276 5 3] 276 | 138} 15] 240 | 40] 276 | 29] 15 
31) 31) 255 | 19) 801 2 1} 301 7 20) 29) 255 | 386) 3801 | 21) 138 
34} 45] 270 7 || 326 2 326) 25 42) 270 | 27) 326 9; 15 
37| 24] 285 | 10] 351 2 351 | 31} 40] 285 | 22] 351 3 
43} 25} 300 8] 376 1 376 | 43] 37] 300 | 16] 376 Oil 
40} 18} 315 5|| 401 1 3] 401 | 36] 380} 315 | 14] 401 6 
27) 10} 330 1|| 426 426 | 26] 20] 3380 | 10] 426 
18| 4] 345 4 451 | 27) 16] 345 7| 461 
17| 4] 360 476 | 17] 8] 360 2 
14 2| 375 3 Oph |) als 8] 375 5 
9 2|| 390 3 52 On eel 2} 390 1 
6 405 1 551 6] 6] 405 7 
5 1 576 6| 5 
7 i 600 | 13} I1 
327 | 252 239 158| 78 295 | 278 293 240 | 199 
le EE _———E—_———eEE——EE—E—E—EE———EE—Ee——e 
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TABLE 352 
DISTRIBUTIONS: SUBSTITUTION — ACCURACY 


Girls 


Memory Pace 


x M 
PERCENTS Pace 4 Pacr 3 Pace 4 -PacE 3 
14 yrs. | 15 yrs. | 15 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOOM see = a 142 107 78 69 36 107 123 77 76 53 
OS Fess sie 41 43 35 18 12 39 46 47 35 42 
OO Ri seo ee 48 IN 17 14 a 31 29 26 22 25 
OIG ores te Mea ee 14 8 1 17 15 10 
Vay. ae Chee ace Fe 24 18 13 8 2 23 22 12 5 8 
C10 Seman Aetna 4 10 8 2 1 3 5 
SSvaers ps eee. 19 12 4 4 1 26 12 4 4 6 
SOs. toe me ee: 7 5 3 5 5 4 
SA ae: Soe ee 13 12 10 4 1 13 16 8 8 3 
82 ea Wreck 3 4 2 vi if 4 
SORE. Sar. ae 13 10 5 4 1 14 i 6 10 3 
(Sat ee eee ee 6 2 3 9 4 6 
(OP ak eee 7 5 a 1 1 Il 6 4 3 2 
ER ete hackers < 4 2 10 9 4 
(i ee 4 4 2 1 1 v 5 1 3 
(Ov: Gas Lee 1 1 5 6 1 
(atc) aS. Gea 2 4 3 1 5 3 2 2 
OGp saa ana e 6 3 3 
(Cs oe A 3 3 5 1 4 2 1 4 4 
yas Rode b 3 3 1 1 
GO gcus aS co ete 7 3 2 3 1 2 
ae Na 2 1 2 3 
HUY 68 teem 1 6 1 4 5>| 13 1 tt 
OAL Moy at cy ene 2 2 18 6 
52 eee eee 7 9 2 i 


No. of Cases. . 


bo 
wm 
Oo 
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TABLE 353 
DISTRIBUTIONS: MEMORY — PER CENT CORRECT 


Boys 
7-PLACcE SERIES 
x 
PERCENTS 14 yrs 15 yrs. 17 yrs PERcENTS 16 yrs 18 yrs 
LOO Mee re 2 3rs 2 165 167 113 LOO aN. a. ee: 198 48 
ONO Ea Po tes 92 59 31 92.9 45 10 
SOL SS oan) cea ume 76 26 14 89.3. il 
SOROMEN TS Feo dane d 20 5 4 85.7 . 15 2 
SOSO mere eats 22 11 6 82,2". 3 
OMOME Ms Bet tas oe 26 9 5 78.6. 5 3 
ORG Ge ge Gee 5 5 1 75.0. 4 
Caso eee eee. eats 5 7 1 TL eh 3 1 
GOROM SEER cc sen 4 1 2 67.9 . 1 
ERP o, oe a eee 5 2 64.3. 1 
TUG ole Gear 3 2 GON 3 
AOE he. 5 2 1 Oe lae 1 
ARO sa nue il 53.6 
50.0— 
No. of Cases. . . 426 294. 178 286 65 
M 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
TOO Mars ea Be PER 118 168 151 LOOR a seat 3 200 195 
OSBOge acs « MP a 102 75 74. O29 Fe awe: 70 68 
DO MOM amiga a. ee? Vs 70 62 29 SRG) 5. oleae 5 11 6 
SOMO Was ta. Me i 13 13 6 SOR Mey Le ee 23 23 
SOROMEE ntog me 32 20 17 S252: Fare cee 11 10 
TORO ete ee 34 19 17 18 OMe oe. 13 8 
OFS We ar. Me 7 3 3 CAD! a Go 2 tas 
Gover a. taal « 18 10 4 (MS ee ee 9 Py 
GORD Etats o 3 Uf OFAOR a te te il 4 
DOO Jose Ae ise se 7 1 C4538 cee. 1 2 
SOS meee eee 12 1 GO & 3 
JUS 1) 5. sae ease 2 1 Dielae 2 
AQ2IO—= = je. US. 1 53.6 . 
50.0— 3 2 
No. of Cases. . . 419 SHE 304 344 300 


ec cae SEEEETEDnEISSIIEIS SISSIES 


3058 
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TABLE 353—Continued 
8-PLace Serres 


No. of Cases. . . 
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TABLE 353—Continued 


9-PLAcE SERS 


359 


PERCENTS 14 yrs. 15 yrs 17 yrs Prncents 
100 ae ee 26 34 56 100. . 17 
CEP Pt oe 37 27 20 94.4, , 3 
i ene 38 30 30 OL. As 2 
SS) re 35 37 10 SOU eat ey 10 
SC) eee a, 21 15 22 a eee 4 
OSD aeel cee As 59 31 76 83.3 6 
(AOR eo 38) he 54 35 9 80.6 5 
Gute A EAS 53 28 9 has 2 
COR tir a) hee, Ale 36 25 4 75.0 2 
ee ee eae 13 6 4 (PR i) 
Deo ee ee ae 20 13 4 69.4 
ASU te eee 18 9 Z 66.7 3 
4050: Sa os 8 Zz 63.9 2 
SOD Te ene cee sa a 2 61.1 2 
3070—= 38. 3 54 1 1 58.3 
55.6 yi) 
PAN gy a J 
50.0 
47,2 
44.4 
41.6 
38.8 
No. of Cases. . . 426 294 178 4 
M — 
PERCENTS 14 yrs. 15 yrs. 17 yrs PERCENTS 18 yrs 
LOOM eee ee 24 23 40 LOU mer ies be 4% 
ile Saat pee 23 31 35 94.4 36 
OO EO e eath te fe 22 31 46 Cis h 
Soom es 2 Laas 37 35 26 &8.9 30 
SOE OME sen tec 21 13 24 86.1 9 
LOM Diese tires at 49 47 32 £3: 15 20 
VOEDERE Meow! 38 37 P4j| 80.6 20) 19 
GORD erey ne sacs 48 34 23 77.8 23 20) 
(Oia hee eee 52 40 Le 75.0 20 if) 
ORO EGAN tea fe 26 21 11 Ps 16 3 
OO RM oe econ i 33 32 9 69.4 22 VW 
Ar mm wells? e 30 16 6 66.7 21 10 
AO ears © ote 10 17 4 63.9 19 i 
Ue ee 7 3 61.1 7 : 
_ 6 58.3 sf { 
SRO" Sm onrallee« 10 eg 2 7 
52.8 10 10 
50.0 10 hi 
47 2 6 3 
44.4 h h 
41.6 5 3 
38 8 1] & 
377 303 5A 800 


eg ae 
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TABLE 354 
DISTRIBUTIONS: MEMORY —SUM OF 7-, 8-, 9-PLACE SERIES 
Boys 
xX M 
PreRCENTS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 
300 ce ie Le 14 20 25 40 12 10 13 16 27 
200 ar ae, 21 18 37 14 i 14 16 25 24 
DE OR. = Kd see 33 35 61 34 13 24 25 44 39 
DARE A es as ee ay 30 32 36 22 5 18 30 41 39 
209°. oe es 34 37 35 16 10 35 35 42 26 
2592) Gc) es, . 48 32 23 14 4 238 36 35 20 
TAG Se. ons . 42 30 24 11 3 46 43 35 26 
290 Se SP 9 42 20 12 6 4 43 42 23 23 
2200e os Sue 39 27 12 6 2 38 34 21 15 
219 Te 41 10 11 if 2 28 24 24 15 
209. eer. TR 27 7 5 1 2 ae 25 16 16 
199 eee ee 21 4 2 31 20 5 8 
[SO axa 10 6 2 2 Des 12 6 8 
09 eae, os 8 5 21 8 5 3 
COB Aa Ae om 6 7 1 11 3 2 1 
50 eee 10 3 1 1 22 11 3 4 
No. of Cases. . | 426 293 2385 175 65 418 377 343 299 
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TABLE 355 
DISTRIBUTIONS: MEMORY — PER CENT CORRECT 
Girls 
7-PLACE SERIES 
x 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOOMS Ft ere 137 143 118 LOOM aes or: 171 58 
QoROM yess Cee 70 46 ao) PFS fre 42 11 
QR oIeS maa nee 48 22 15 89.3. 5 
SOR Oe a eG 8 9 1 Sonar 9 3 
SORONs a). of en 23 12 3 82.2). 5 
MONOD ME Pet Less 25 11 3 78.6. 5 1 
fOr Seer hs eS 5 Z 1 75.0), 2 
GOR One «a ee: 7 3 1 (Gps 1 
GOES ea hay ke 2 67.9 . 1 1 
NG oon rele le 1 64.3. 1 
SOMO me eee es 2 2 COM . 
OR Rene os 2 aeIN 
AQ RR — aS hee. 53.6 
50.0— 
Nos of:Easesi= = 330 250 165 239 tee 
M 
PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs 18 yrs 
TOOWAEER we ace 104 147 131 OOS area 82 179 124 
Yael Ameer 74. 42 41 D2 OF mont 55 40 
COG ie) Set Ae eee 50 48 19 89.3 . 7 2 
SO mer Mebean ee” fe 14 6 12 SDE 23 isl 
SUOPOMe isis ere ts 22 ils) 14 S2.2, 5 3 
OR OMT gee WA es eee 19 9 A; GIO. 12 4 
OMOm ees here 16 4 2 CAD 5 2 3 
Ghromee. sess 10 6 5 CALA 2 uf 
GORDme ee ee 5 3 2, 67.9 . 3 3 
GS aly il ay Ge eee eae to 1 64.3 . 2 2 
OO ROmmne ene: eee a CORare 2) 
Cis ae Saran 1 MAL 1 2 
AQZD— = tee A NT: il 53.6 2 
50.0— 1 
} 
No: of Cases. . . 324 280 243 | 296 201 


mT 
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TABLE 355—Continued 


8-PLAcE SERIES 


x 
PERCENTS 14 yrs. 15 yrs. 17 yrs PERCENTS 16 yrs. 18 yrs. 
100.5 sah seers 60 77 75 100 kee 97 49 
Wie oe Guat ye 52 35 42 93.8 39 8 
90:5 agra es 29 27 17 90.6 7 
S579. bomter ae ete 35 17 vf 87.5 25 6 
S05 as ees 16 12 2 84.4. 12 1 
COMO eee 44 22 9 81.3. il 9 
TORS SA 34 26 6 Ts al = 3 
630° ape aes if 10 3 (EY) 13 2 
GORD", sa mee as 17 13 2 (1eo re 6 iL 
55tD FP reek ee 8 6 68.8 5 
DOLD «be a es 15 1 1 65.6 6 
4530 Tee oe 6 62.5 3 
40. b= wan ees 2 7 4 1 59.4 3 1 
50.3— 9 1 
No. of Cases . 330 250 165 239 78 
M 
PERCENTS 14 yrs 15 yrs 17 yrs PERCENTS 16 yrs 18 yrs. 
100 acento eevee St 47 54 69 100 Rens 99 85 
OS Os ey cuiae 47 46 53 93.8 50 34 
90 Oe aut 27 20 26 90.6 10 f 
SOO: cher gee a 36 30 28 Si some 29 20 
SQ Onn a) ke mee 14 18 12 84.4 . 14 4 
(Os0ae oe eee 4 35 20 81.3 . 20 ll 
AU tie eee eds a re 25 21 16 SAL 13 § 
65,50. sheen 17 4 4 75.0. 6 11 
OO305 oa eee 24 16 9 TAN) 9 6 
Re ee feet as 10 6 OSS ep een 8 6 
DONO zee ve thee ed 16 13 2 GorOn 4 5 
ADO recs eae 11 8 4 62.5 . 9 1 
ARO — toa a ti 2 59.4 21 6 
50.3— 4 3 
No. of Cases. . . 325 280 243 296 201 
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TABLE 355—Continued 
9-PLACE SERIES 


x 
aaSasSsS=$7G5qQQNueaSsSqqqQqqqqwooqqqooooooeee =: 

PrRCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOO Fe eae ae 29 23 41 100 a oe = 36 26 
ODfD) ees Laas 26 29 3l 94 Feo 30 5 
DOSS eee te ate 37 21 22 QUE 8 3 
SOOM iy. sobs CS 41 25 19 88.9. 25 14 
SOROS ery. cc yee 26 22 a 86.1. 9 4 
TAS IY are <td RA 39 26 9 83.3. 16 7 
MU Operas, eo ONeS PHF 24 14 80.6. 12 1 
GOROP weak ec 32 30 10 Cieome 20 5 
GORDR Maas ie. thi: 26 18 5 7.0 . 14 1 
SOROP Eee Tees 11 6 4 222 11 3 

DOS sees 12 12 3 69.4 . 15 
Lives regs. ae 15 4 66.7 . 9 5 
CUR) Sis © SR a 4 6 63.9. 6 1 
SO Og ee Cel 1 4 Glee 2 2 

30 Osa too 4 58.3 . BY 

55.6. 5 

52.8 . 4 

50.0 . 1 

47.2. 3 

44.4. 4 

41.6. 1 

Bisset 3 
No. of Cases. . . 330 250 165 239 7G 

M 

; PERCENTS 14 yrs. 15 yrs. 17 yrs. PERCENTS 16 yrs. 18 yrs. 
LOO Re en. 12 14 36 LOO A ee ae 25 32 
yi) Gene mCnie a ae ( 33 25 42 944 Tost 24 26 
CLUMSY Si tiie ees ZL 24 25 91.7 4 4 
SOOM mh ok oe 22 37 25 88.9 24 22 
SO NO Mmamnre einen 17 18 13 86.1 16 12 
(ite) eae AE 39 26 27 Sbyat 4 Bote 23 16 
LO ROmree cs oe riven 37 23 17 80.6 17 10 
(Hives) GA emo we Be 34 31 14 77.8 24 10 
GOPO ga crnca on sunen 29 29 17 75.0 12 | 13 
1) 9 haben ae 13 12 2 72.2 26 10 
‘RU RGP 6 ans 24 18 9 Ge ole & 16 7 
45.5. ems 19 8 9 aaa 3 drat 5 4 
40.5. Sense 8 14 3 Gdn008s ey eax ih! 7 
35.5). a ah 9 61.1 7 5 
30.5— oes WE 6 4 58.3 11 9 
05.6 11 2 
52.8 10 3 
50.0 7 3 
47.2 6 1 
44.4 5 4 
41.6 3 2 

Sistel Wl dans 9 
No. of Cases. . . 323 279 243 296 202 
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TABLE 356 
DISTRIBUTIONS: MEMORY —SUM OF 7,, 8-, 9-PLACE SERIES 
Girls 
x M 
PERCENTS 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yrs. | 18 yrs. 

SOOO Sees 14 18 26 29 20 6 9 16 24 20 
299). a 15 13 24 19 7 11 10 19 18 21 
4)! CSE 28 32 44 33 20 25 34 48 41 42 
219. aoe} ete 27 28 31 26 9 18 15 36 25 22 
269s Fe Bec 37 29 30 ih 5 25 39 39 29 27 
D5. os mee Rees 34 14 20 15 7 30 32 27 19 20 
JAGR. 5 Sea he 38 23 24 11 2 32 21 32 irs 10 
239 Be 25 25 15 5 1 27 23 15 15 11 
DIOR a tas atad 24 15 10 5 4 36 19 19 13 9 
219%. ss ae 28 23 tf 3 1 22 23 10 dot 6 
QOORS sah ees 25 12 4 3 20 19 10 9 3 
QO ce ee 3 13 5 2 i 18 12 7 10 4 
USO Rc atthe 7 6 2 2 13 7 4 3 
OU cen sate 3 1 14 6 5 2 

TOO Meroe ees 4 3 6 5 2 3 3 
109 = ees 7 3 20 5 a 1 1 
No. of Cases. . | 329 250 | 239 162 77 323 279 289 | 241 202 


TABLE 357 — DISTRIBUTIONS: SENTENCES—INDEX OF IDEAS 


Boys 
xX M 

SEconDs 14 yrs. | 15 yrs. || Seconps | 16 yrs. || Srconps | 14 yrs.| 15 yrs. || Srconps | 16 yrs. 
N= 3 11 4— 3 eS ous 3 4— 1 
Cmte ome 40 66 4,.—5.49| 38 Le 14 De 4.—5.49 i 
GeGre 114 111 Dole 52 Gage 66 68 eee 17 
Su) 90 48 6.5. 87 Some 100 86 6.8 74 
10.6 . 68 21 SOE 60 | 10.6. 60 58 Seon: 62 
Ome 49 Toe eOe or 19 | 12.6. 55 38 10.5. 59 
1456 28 LOM aon 13 | 14.6. 27 2s | soage 36 
OG 9 6 14.5. 4 | 16.6. 28 10) Wi4 ao 32 
18.6. 7 Ll, L600. LW ASsbe 8 1a W1625% 11 
20.6. 9 IRS}S) 20 rGr 14 20° 18.5 ; 14 
22.6. 20m 22.0% 20.5 . 10 
24.6. 2 Tee 2a 24.6. 13 Oe econ 7 
26.6. 24.5 . 26.6 . 24.5. 2 
28.6 . 2 126206 28.6. 6 4 |26.5. 
30.6 . 28+ 2 | S0l6)2, 28 2 
CPG) a 3 32.9-- if 5 
No. of Cases | 424 | 291 281 401 | 359 344 
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TABLE 358 — DISTRIBUTIONS: SENTENCES — NUMBER BEGUN IN TWO 
SECONDS OR LESS 


Boys 
x M 
No. 14 yrs. | 15 yrs. No. 16 yrs. No. 14 yrs. | 15 yrs. No. 16 yrs. 
if 28 8 | 01) | 291) 0 DO Me 38s 0-1 = ea eGke 
Lem 22 12 Pas ee 38 il 28 22 2 en 56 
2 ee Oe 74 29 fOr 38 2 94 53 A, om 64 
Ra OE 62 26 Ce 29 4 69 47 Gita 61 
(oy a 68 37 Sees 29 6 77 63 Sire 41 
Smee ee 68 51 NO tery 51 Sie 59 OPI lO = 35 
TOW Ss os 8 59 GO| 2 eee (oey || UO Ss 40 iyr {| IP ee 23 
12-13 49 62 12-13 . 20 30 
277 
TABLE 359 — DISTRIBUTIONS: SENTENCES — NUMBER CORRECT 
Boys 
x M 
No, 14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
i eet am cbts: apeeoe? 6 4 4 
th Ache, Lee ee ae ae 4 2 i, 2 Pe 
ch duly eee oe Cee ee 5 4 23 8 13 
UY ot Ce ap ee ere 20 4 3 46 15 29 
OE owt Pees Meee 20 10 7 56 Diy 26 
1H hs BEG Sache eee 43 23 18 67 +L 39 
1D, nce » Rees eee 93 54 52 93 82 80 
(hoy OS sae eee A es Gere Pe 245 195 202 109 183 152 
INomotCaseseare ane 430 292 282 417 365 345 
TABLE 360 — DISTRIBUTIONS: SENTENCES — NUMBER OF IDEAS 
Boys 
x M 
Ne 14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
Pj ELS 3 a i ee 10 6 3 31 14 8 
SOM Rees. fope.kcy Rovian ty ces 5 3 2 29 9 


No. of Cases. . . 
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TABLE 361 
DISTRIBUTIONS: SENTENCES — INDEX OF IDEAS 
Girls 
=e ee ee ee eee 
x M 
SrEconpDs 14 yrs.| 15 yrs. || Seconps | 16 yrs. | Seconps | 14 yrs.| 15 yrs. || Seconps | 16 yrs. 
5- 3 12 4— 5 5: . 1 4—.. 3 
OMe na 34 67 4-5 .49 43 Bin 15 19 4-5 .49 10 
6.6 $1 79 EOD 50 6.6. 69 57 et ee 21 
8.6 62 42 6.5 74 Shine 69 62 S25 60 
10.6 53 22 8.5 oo LOesie 53 33 8.5 . 68 
12.6 25 10 | 10.5 Sa 12562 43 20 410.5. 40 
14.6 18 8 112.5 9 | 14.6. 23 20 oe 21 
16.6 20 2 114.5 2 116 0r 19 17 tt oe 20 
18.6 7 3 116.5 2 1182 6r 9 ¢~4-1625< 14 
2056—e 10 AST a See 1 | 20.6. 7 10: AS25o= = 8 
24.6. 4 222080 eee 24.6. 1 21 20°52 8 7 
28.6. il 2eoue 28.6. 6 G 1225 + 
32..675- 2 PAN GY S220k 4 4 124.5 2 
26.5 26.5 1 
28+ 1 28+ 7 
No. of Cases | 320 252 227 319 257 286 
TABLE 362 
DISTRIBUTIONS: SENTENCES — NUMBER BEGUN IN TWO 
SECONDS OR LESS 
Girls 
x M 
No. . 14 yrs. | 15 yrs. No. 16 yrs. No. 14 yrs. | 15 yrs. No. 16 yrs. 
Ose Pore 28 12 | 0-1 26 0 14 28 | 0-1 47 
Laas 19 19 ae 31 1 32 27 2 44 
PaO s Beas, mE 42 30 va 27 2 58 48 4 46 
Ave os 43 28 6 40 as ea 69 28 6 40 
Ggeecinc es 61 45 oa 30 6 52 44 8 37 
Sige mens aae 51 SH7 3) ON. 42 8 58 41 | 10 49 
LOecortteoas 3 49 SOM LD aes deb 1()) ee 27 22) ii) 12 30 
12-13 39 52 12-13 . 14 21 
No. of Cases | 332 | 254 209 324 | 259 293 
———$—$—$———$—$ ee ee 
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TABLE 363 


DISTRIBUTIONS: SENTENCES — NUMBER CORRECT 


Girls 
——<—<—<— 
x M 
No. 
14 yrs 15 yrs 16 yrs. 14 yrs 15 yrs 16 yrs 
Cases hee 2 3 3 2 
i Aten, Seog (aaa 3 6 4 4 
SE Nae hat ce 7 26 13 5 
Qa set rtealk 15 4 3 28 14 10 
LOGE rare Ge aw od i 12 8 49 15 21 
LU eee ec ke, 2 37 1s 6 44 26 27 
LOM ee ie 6 be ee 85 40 31 92 69 70 
Sete merle aT eee 180 183 Ce 119 154 
INowor Gases seeenmn, & 331 254 231 325 263 293 
TABLE 364 
DISTRIBUTIONS: SENTENCES — NUMBER OF IDEAS 
Girls 
x M 
No. 
14 yrs 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
1 — eee thet tare As cine, |e 8 2 0 23 11 5 
IO} octet, Geta oe Ome Ee ee 2 1 24 7 
Lh re regis, Baytco ces ho beh sr 9 12 1 30 32 12 
lS ae Ginette Deke Rape 14 19 7 52 25 
TRE ISOS Sle oe ett 19 23 12 46 54 BAI 
TEDY. g se eae Nites eat Repeat 36 33 13 47 36 
Bil oy EA a Sa eee 42 30 29 26 a1 26 
DE Seaited cahisths shee 28 33 23 18 37 
PADI Be eh ack Che 34 19 21 25 58 26 
igen eno lan tket ay ct 41 20 21 16 31 
Oye). ude CS meee: Gale Oe 26 14 27 7 33 20 
Bil cate * Skeet ice een ee 25 10 16 4 12 
SOMERS Seas iee ce cM ieh cu 20 6 15 13 15 
Sy, ou Sie Sear 5 6 11 5 11 
SY Ge 8, Weleee ce GARE 7 9 8 10 5 
3D). gt pS outs SC 3 1 9 2 1 
EM lima 9 Teena Oar eae 4 3 3 
DME gett. cata es ie 2 3 4 1 
ae eon cy gee 7 11 2 
No. of-Cases. . . + ._. 332 243 232 325 262 293 
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TABLE 365 — DISTRIBUTIONS: MUTILATED TEXT — TIME 


Boys 
8 M 
SECONDS 
17 yrs. 18 yrs. 17 yrs. 18 yrs. 

54 = etn Ame ee 1 

b0=190 4 2s AB 1 1 1 

SC) Seccues ee erste Mie 8 11 8 
TOO Aes tye eee 9 8 5 15 
30 sae ane tse a 10 9 6 12 
LDS ee oh ou eae ily 9 10 20 
LS Oe arcsec a 12 3 17 26 
205 Bors (ane: eee 21 5 18 if 
250 eee or ie so eRe 1 1 19 22 
255 Gee ak Ati eee 19 4 9 20 
250 Bee oc. 2 eno its) 3 21 16 
SOD ae as hous 13 1 18 20 
S00 peel sca. Sar 2 3 16 15 
SOD me eect he ena oe 6 2 22 10 
SSO ares na eee 5 17 Ug 
A) reobp cen Suatied 4 21 6 
A530 Dee LN ee 2 ee 3 2 16 3 
155 Be re ee ee 4 10 3 
AS aehe ce oe eee 10 66 15 
AS (| ee £6 2 18 13 
No. of Cases .. . 174 65 309 255 


TABLE 366 — DISTRIBUTIONS: MUTILATED TEXT — ACCURACY 


Boys 
PERCENTS = a 
17 yrs. 18 yrs. 17 yrs. 18 yrs. 
100 =" F- Sae se sae 

O57 1G Sen terk peer ta 23 9 5 6 
Th Saas tea Oe 34 6 14 6 
900 dee Hee 12 5 5 5 
SOMOUEE eda) Pas 23 10 19 19 
SONOge ea tne, omen 10 3 5 10 
fASROW Ss ooo Sie 20 13 26 18 
LOSS Ae Pee ee 17 4 18 24 
65:35. hea ee 4 6 10 14 
COLE Sainte 13 6 29 29 
5b hak po eae 3 17 i 
O0SOy ee eee 6 1 31 28 
ADO we Ca ae 6 2 26 31 
AOD” et nate S 1 12 10 
DO you ape helps ie 4 29 10 
SOO RIS ens ea 13 2 
DOO Sayan ecm ee 18 14 
20:5 Dea eae ee 1 18 8 
1502 eee oe 15 6 
LOSOe Pa core 2 
5 Oe len . 4 
No.of Cases 2... 176 ; AS 310 957 
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TABLE 367 — DISTRIBUTIONS: MUTILATED TEXT — TIME 


Girls 
x M 
SEcoNDS 
17 yrs. 18 yrs. 17 yrs. 18 yrs. 

OA epee ess 

OO OM mee 2°. 3 5) 1 

C0 4g ee 8 9 9 4 
LO5SP ect. 10 16 D 3 
USL) age Oe ee 7, ea 17 5 4 16 
1gS}) ax Geer Seeee 14 of 10 10 
SOMME gen eels Ov 12 6 10 16 
2105) ee G eee 10 6 9 9 
PEO) ue leat & ae 6 3 15 15 
ZOO Bye 4 Bo 16 if 12 4 
ZSO RP et AR oo: 13 3 23 14 
SOOM Ee Co rae os 12 1 13 5 
SOO Me Na 7 1 15 8 
SOO Mears. es 6 i 13 10 
SOMME Bae 6 1 12 5 
AOD ae os Bs 8 9 6 
CRUE on: Ghtcuetep Seer 5 11 1 
Cy. ae) ee 2 1 13 1 
CEOS wc, GM an mater if 58 9 
aS) ase wean ce 14 
INomol Casesi == 163 72 246 137 


TABLE 368 — DISTRIBUTIONS: MUTILATED TEXT — ACCURACY 


(rls 
x M 
PERCENTS 
17 yrs 18 yrs 17 yrs 13 yrs 
100—95.6 23 23 7 3 
Q5RD= Boh ou 4 41 18 8 1 
GORDS a. ga Ws Mee 22 5 1 { 
SOMO AS Mere. eS 23 9 22 th! 
SORT tase ee <s 8 5 9 4 
ORO Mayes ta Ma ee ve 20 if 26 14 
DOROT Sct oa Somes 7 6 27 18 
Gone. es BA, % ‘t 1 8 10 
GORSM are totes: 8 3 22 ys 
DOROME ES oe & 3 1 13 5 
OO RO Mts te, te! aoe 2 21 10 
ADDS oe ve: Forts 18 15 
ADE Bs) Rots tes Ms 8 3 
SOND d a. facts ame 1 1 17 9 
SOOM aOR. See es 6 5 
DONOR hey eek, is 1 13 5 
2: 025), ieee reson ae 6 3 
LORD RRS srr Ne ca 12 2 
LOSS eae. Ps. 3 4 
i) ile cap uate 2 


—_ 
= 
~ 


No. of Cases ... 163 79 247 


370 AN EXPERIMENTAL STUDY OF CHILDREN ~ 


TABLE 369 — DISTRIBUTIONS: OPPOSITES 


Boys 
xX 
CorRECTED Easy Easy Easy Hard Hard 
PERCENTS 14 yrs 15 yrs. PERCENTS 18 yrs. 17 yrs. 18 yrs. 
LSO=13056. 2) 4 79 100) =a 26 6 6 
USO sD te cars Pres 43 99 OD ae Lia 13 14 6 
LONG ec cen ee 121 51 90. eee ie 1 16 Zi 
1005 Hes cece 90 37 Si eae eee 2 15 9 
O50 Rie ot ce ae 63 SO wee pores 1 16 6 
OOo Es ko tee 46 16 VA erage Hak, 19 9 
SO ae eee en 27 74a gee Stes « 19 33 
SOLS Aye Sante 11 4 65 15 5 
(iti Bee eoes. 6 GO ee 14 3 
LOOT RS ten Aue 5 4 biti eon oe 10 5 
65:00 bea ee 8 50! Ai eee 8 4 
GOO. Aen eee as 2 1 rane ae 11 
tie YoaYel 0 HMLen, Uc AQ eA oer 4 i 
GOMOD Mee eet cee if SAG perce ne Nou 2 ih 
ADD OA. ae ce aS 1 SOC es 4 
AQP OrM evi troLc 20) ae 1 
SOO SMa Caer E 2055 aoe oe 
OMS i mee ae it LSS. wotake 
25 Ome a es LOe 
No. of Cases . 427 293 43 174 64 
M 
pitaea eon res Purcents Feet PME pete based 
LSO eee e cae 51 LOOP en area. 106 i} 
[S30 cones oa eee 71 QoMs a eee 69 1 
Ni) Of) 22h ter ices 24. 60 90 Soe 44 3 6 
TOO 20:Pea. ce oe Be 32 Ota SORE Oake re 28 5 x 
OG S. Grok oo 2 29 SL SO nase 14 7 5 
OOD viet. sae 43 (hited soak 6 9 7 
S050 Seem) ce enas 25 34 ih U)aean ge Ara 8 2 8 2 
SORD ere oe ome 23 O50 Kee kee 15 25 1 
OSD Bb. techs, he 19 21 60 Fats ae 14 * 
OSD aaithee sap. chen, 5 DO wera 20 5) 
Cie Dien, Mase 13 5 OO Ce ee 27 2 
CORO MANES et ae, 10 A iets ee 30 7 
DONO ate oeekle 8 5 AQ) Cuber hae 23 4 
SDR: Gy eee eee 3 30.52. ee 35 3 
A RD ede tee we 4 4 30x eee 20 33 
AOS Ce 50 Fe 2 25:5. ee 23 4 
SORO ec eee 4 2 DOG. Ace eee 19 2 
Oeil, sth ge er. 15° ae Se 14 3 
DDD Shae ts Bs 4 10:3.) ae 8 6 
Dinos, ve 17 
No. of Cases. . . 248 334 284. 309 72 


° a A A a, 
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TABLE 370 — DISTRIBUTIONS: OPPOSITES 
Girls 
Xe 
Succ | Bez | Bex | pencors | fay | Bard | Herd 
IO SIEONG 4 4 5. 8 93 OOS Sees 32 6 12 
SOB meee tcl h a; 67 67 OOM sary ee "af 15 9 
NOESY oie, eke fans 66 50 CLO a, oe eae 3 Daf 13 
OQ Onegin 71 25 Sie ie 2 ae 22, 11 
G5RO Rees te Pee + 43 SOS tie: 19 8 
085 ip memiecont 3 10 (ie hes 16 6 
SOO tesa menemee 1S Vice * 21 9 
Sleds, eae era 7 4 Gog eae ia! 3 
ie eee. ae 4 (ode ae 9 3 
OO dom Ee, os 3 3 OO eae ste 2 4 
CH cue 1 (Se deme Se, 6 
GOnDe=) aka 3 Bn ee ae > 
DORs ak 7 A) Cee pee 2 
OST Tee 6 ee 1 1 Se mere 2 1 
ASE Oge need ce 1 30 er gre eee 2 
AQ Hr, AEE Ls. 1 20 ee Ce Re 
DEOL ah Ga. We 2) ecmenaea k is 
SOnOpata 244 ss 2 1 BES on. 
POROUS cr OMAR i® . 
Reve w 
No. of Cases. . . 327 225 42 163 79 
M 
See re Fre PERCENTS Be vos Tes 
TSO Meee ee ed 32 OO@eaaerecnn 80 
lsQ-') 2 69 Ore arr ane 51 3 
LORD RSew, ae Use, 26 59 OO ees eer 26 2 3 
LOOK Me sete ee 39 49 Ste ee oh) Bee 21 4 5 
Qo e Dane tees -6 4 31 SO a eek ow 4 6 5 
OOF SMM ame NT... 31 21 U5 eer as 4 8 4 
SDcO Maes Ss ears 30 9 7h sata cia fas 4 7 4 
SOTO. ac kee ate 26 GO eee eee 5 11 6 
On Ome dette SN 15 60 . 10 6 
pikes Cae ae 5 6 egies 23 4 
(Rt een ee 9 OO ea eiege an 21 8 
CORDA eens oe aus 6 3 A eee 22 3 
DONDE re omcie cre 3 A) Seems ae 21 5 
BORO eee at eel oa Be 5 Bie Se al ah 14 6 
Ae me ee Cake & 4 OO radar 21 5 
AQ FO es a. «. 2 DAS sen 8 of tHe 20 2 
Soper eo 2 20 Fe, otitis 26 3 
oe 1 TD eevee eee 8 
he ee 2) LOS eee. 9 2 
Dae eee: 11 
INomot Cases. & 233 256 195 244. 74 
OS i NN ae ae ee 
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TABLE 371 


DISTRIBUTIONS: CAUSE AND EFFECT — PER CENT CORRECT 
Boys — 16 Years 


PeRCENTS x M 
LOO Ree oP ees ee nae os ee 96 19 
99.9 -=O607 Er Ae. he eee eee 34 8 
OG. GO ine Rone ee, Se cee eee 47 29 
LEE as EMS Set SCARS I etc em oy ee 20 14 
SOO ee eye etiam Seber tey hey ee 20 26 
SO: Giteae be tits hak eG ee & 15 11 
ESE) a Suk aed i SA i AI, Uh PE 36 
QO RSA Eh oly ees Poa eG 2 17 
TAS OW sat, EAE aoe Re ethan) “7 9 22 
COTE. ve trie hein ae Het a A 3 ll 
GOO Perret. ye es oe eae: 10 20 
G0: {Osean ire werst ney. Mich a mye 6 a) 
63 32a s as ERESE eo ha estas of ee 2 11 
HSE On a te I eee, Ei Ren 11 
DONO Ma Baty eee eee mee 11 
D352 See ee he en es 4 
AO On a ee eae aies Ae 14 
AO Or re eaet on Se. Sea 2) od 8 
OOF Dee gee Ae os ee ee ee 6 
SUP ree, pr ILE very ques ae 4 
DO Groene NN as Tae. aes fe ifh5 
SOU ee romper tri eb ok, Rat nee 1 
29) 40 =e ae ee AS cee Pag op 1 12 


Novol Cases es tees aes a | 989 317 
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DISTRIBUTIONS: CAUSE AND EFFECT — PER CENT CORRECT 


TABLE 372 


Girls — 16 Years 


PERCENTS 


373 


INOmOn Gasesace | fale. os any 


PRR DI DWAMNMSO 


239 
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TABLE 373 
DISTRIBUTIONS: CONSTRUCTION PUZZLES — TIME OF SOLUTION 
Boys 
x 
Srconps on spot ; SEcoNDs pies pie) : SECONDS — yet 
21-30! haa eee a 1 35 30— i 1 30 1 
Ole ra enter D 77 30.1 10 18 45 3 
roa Dy ool oo Aer, eat 4 53 45.1 19 16 60 6 2 
610. eee 4 43 60.1 25 12 75 2 1 
76tt # peace ee 7 PAI 7.1 20 14 90 6 1 
OS ye Ae Beers 5 19 90.1 1l 15 | 105 3 4 
106s 1 10 | 105.1 10 13 | 120 1 
12) Be 12 a AQ ee 15 10 } 135 3 6 
5) OM cm RE 9 4 | 150.1 10 7 | 150 1 l 
1S; alee ee 15 4 | 180.1 6 9 | 165 4 2 
PAWL le sagen ee ae 8 2 } 21070 4 6 | 180 3 1 
DAL ac CA as 11 2 | 240.1 8 7 | 195 3 2 
Dein He ee 13 1 4 270x! 5 5 | 210 2 
Halure fee. - 181 3 | 300+ 3l 38 | 225 1 i} 
240 2 1 
255 3 1 
270 4 
285 1 1 
300+ 16 37 
No.of Cases. . . 63 
Flower-' ; 
Srconps Pot < SECONDS Seal 
16 yrs. 17 yrs. yrs. . | 18 yrs. 
O=20) aya ek 3 
2I=S0l Se Pie 
OLE eee eae 6 1 
A ee eh Cin ae 9 3 
OL ee eee 4 2 
(LO eee coke 4 6 
OL ore ate ce 7 5 
OG an cys oe 3 5 
2 Se ae eee tae 16 8 
LOL elec 5 7 
1 ee ae ORS: 13 5 
DL ae a ee ee 6 7 
ee eae ees 9 5 
YD me ei ne v6 8 
Failure 83 5 
8 
2 
8 
- 179 
No. of Cases . . 267 
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Snoonps on, 
0-20 . 

21-80 2 
OLanaRe tb a he h 
ites FG | 
Caves ee a gre i 
VAC ick gale aed | 
ue eater Aer 1 
LUG v eras vac 6 
UPA Ua Pee an 8 
151 tte ve Gome 18 d 
UFR fa Bee i 7 | 
VMK BecRera ls arta 10 
ALUM ote ex «lls 11 
271 7 
300+ 158 
No. of Cases. | 223 


AncoNnpDs 16 yra, 


No. of Cases. 


Mlower 
| 


Ol, 
10 yew 


251 


Pot 


16 yrs, 


13 
25 
Ah 
Al 
26 
20 
I 
22 
14 
10) 

) 


TABLED 874 
DISTRIBUTIONS: CONSTRUCTION PUZZLES 


Mave 


30 
80, 
45, 
GO, 
7h, 
00, 
105, 
120, 
150, 
180. 
PAO, 
2AO 
270), 
800 


—— 
Mlowers 


Pine 


30 
80, 
AN 
60, 
7h, 
1) 
105, 
120 
1h0, 
180, 
DAD, 
DAD 
270, 
800-4 


Girls 


JON DA 


JON DM 


X 


M 


Chilo 
17 view 


160 


COlhiol 


17 yin, 


287 


Hout 
17 yin, 


1n7 | 


Hout 
17 yin 


IMG 


37h 


TIME OF SOLUTION 


MHOON DA 


Ab 

(0 

7h 

0 
10% 
120 
16 
1h 
1b 
a) 
10h 
DAO 
225 
DAO 
OH 
270 
QM, 
HOO, 


A nOONDA 


Ab 
G0 
Th 
Oo) 
105 
120 
1b 
10 
165 
140 
10h 
YAO 
22h 
YAY 
Onl 
a7) 
Dil) 
BOO, 


Crile 
1M yin 


Cradle 
14 yrs 


Mont 
1K yen, 


~ 


> & 


_—-KSwenTenrnr Se 


Ts 


1K 
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TABLE 375 
DISTRIBUTIONS: PUZZLE BOXES 


Boys 
De M 

Heavens | Teerage [phmemtg | HaaxPemain | ESOS. | pune 
CONDE 15 || Src- | 16 No.of} 17 Sec- | 18 | Sec- | 15 | Swc- | 16 ||No.of| 17 Src- 18 
: yrs. || onps | yrs. |Trials| yrs. |} ONDS |yrs.|| ONDS | yrs. || ONDS ba Baa yrs. || ONDS | yrs. 

100— | 33] 50—| 4] 1 97 || 20 100—| 16] 50—| 3] 1 |102] 20 
100-200) 127 |) 51 26] 2 56|| 30.1) 11/100 69] 51 22) 2) ATA SOs 4 
201 52] 76 55] 3 10] 40.1] 1/201 83 76 39} 3 53} 40.1 i, 
301 33 101 33 Failure) 4] 50.1] 2/301 55 1101 39 Failure! 31] 50.1 3 
401 12 126 38 60.1) 5/401 23 126 28 60.1 9 
501 9 151 23 Owe eon 16 | 151 33 COLL XS 
600+ | 24 |176 21 80.1} 5600+] 78 |176 31 80.1] 14 
201 13 90.13 201 25 90.1 8 
226 14 100.1} 6 226 12 100.1} 12 
251 12 110.1) 5 251 11 LOM 10 
276 11 PADEs th 2 276 7 120.1 ff 
301 5 LSOR Teed 301 17 130.1} 10 
351 4 140.1 351 8 140.1 8 
401 8 L5ORI 2 401 7 150.1 8 
501 5 160.1} 2 501 4 160.1 9 
601 1 AQ Al | 601 3 1702 P10 
720+ 180) 55i) 93. 720+) 21 180.1 S 
190.1 190.1 3 
200.1 200.1 9 
210.1 210.1 3 
220.1 220.1 5 
230-1.) 2 230.1 of 
240.1 240.1 1 
25080 0 250.1 2 
260.1) 2 260.1 6 
270.1 270.1 2 
280.1 280.1 4 
290R 14) 1 290.1 2 
300+ | 8 300+ | 101 
No. of Cases} 290 203 167 54 340 310 297 282 
Se eG ae 


TABLE 376 
DISTRIBUTIONS: PUZZLE BOXES 
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Girls 
x M 
Hwaty-FERNALD eon Eoelee a eo) ghar aca) 9] ONT | Peer’ 
Boris ets eel ees eae | van (Powe dare once | gs. cree | geet ete rec Ge Wee 
100— | 10] 50— 1 96] 20 31100—| 1] 50—} 2] 1 57}, 20 
100-200) 53] 51 10] 2 33] 30.1 100 15] 51 6] 2 64] 30.1 
201 48 | 76 16] 3 13} 40.1 201 36 | 76 9} 3 45} 40.1 1 
301 41 101 19 |iFailure) 8} 50.1 301 29 101 20 |Failure! 45/1 50.1 
401 25 11126 23 60.1) 1401 31 126 17 60.1] 3 
501 17 151 20 70.1} 14501 16 151 13 70.1 1 
600+ | 55/176 17 80.1} 1 )G00-++] 129 176 19 80.1] 4 
201 21 90.1) 4 201 14 90.1 2 
226 18 FOOEI | eat 226 6 100.1 4 
251 10 UO ALE Boil 9 110.1 8 
276 9 E20 276 9 1120.1 
301 8 USO IE! 3 301 13 130.1 4 
351 ie 140.1] 3 B51 9 140.1 1 
101 9 LOO 401 12 150.1 1 
501 2 IRR) aL 501 8 160.1 2 
501 3} TaD ible a 601 6 L7Oe 4 
720-++ 5 180.1} 2 720+] 38 180.1 1 
LOOMIEes 190.1 4 
200.1} 1 200.1] 3 
PANO) 1 |) MF 210.1 il 
PAD AL 220.1 5 
PAM TE || 230.1 5 
PAD inl ee, 240.1 3 
Pax O)aly| 1 250.1 2, 
PAO) AL |) Ih 260.1 
270.1 270.1 2, 
280.1) 1 280.1 3 
290.1; 2 290.1 4 
300+ | 25 300+ | 98 
No. of Cases} 249 203 150 66 PAY 210 211 166 
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TABLE 377 


DISTRIBUTIONS: RECOGNITION 
Boys — 18 Years 


ee eee eee 
_—————— EEE 


+ERRoRS —ERRors 

No. oF we eee | eee = Cent 
tee ».¢ M x M agen xX M 
10% L100. 1 
9. D0 pent es 11 33 
8. 3 80 Berk ae 1 13 
Ts 6 70 i 42 
One 21 2 60 ere 12 59 
one 38 1 3 OO ete. 8 77 
4. 9 67 1 17 AD one 6 46 
yo 12 71 9 34 SOM Lee, 2 2 25 
Dine 20 nil 1 81 A) tae 12 
i bas 20 27 23 104 LO aaa 10 
(. 5 8 20 51 0 7. ie 2 
== ee 2 
No.of Cases 66 292 66 292 66 292 

TABLE 378 


DISTRIBUTIONS: RECOGNITION 
Girls — 18 Years 


+ERRors —ERrors 
No. or Per Cent 
ERRORS 2 Correcr 
x M XxX M x M 
iO 1 2 1 LOO uae 
a 1 il 900 2 1 
fo) 1 SO 2 ee 17 13 
Wie 9 (0 See 17 17 
Gm 5 23 2 00a ee 12 47 
os 8 33 3) TOE arg. s 13 32 
4., 11 » 44 2 10 Oey S 4 31 
one 13 40 7 Qi 30a 4 36 
Dee 20 30 13 50 20s epee 3 16 
iL. 8 19 26 70 LO one 1 6 
0. 7 2 24 41 Os ee 2 
-. a Rae 3 
No. of Cases 73 204 73 204 73 204 
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TABLE 379 — DISTRIBUTIONS: AUSSAGE — PER CENT CORRECT IDEAS 
Boys — 18 Years 


PERCENTS xX M 
OOSOGMEy meatier Eero tee 1 

gee ee ee a 3 
QU) ee 35 Sats See. eee pees 1 7 
chil . 3 eS) Ge ee. Re Se 6 11 
SORA 2 Shs tesa lh ses 5 22 
US & 5 Gi mee ee, ee 4 22 
UG” 5 ee ie ee ee iL 37 
COR mE sy eso SG pase 9 50 
CONS, o, Bxcas dere ere ee 7 43 
DY Sc. By EEA TEC RcaN Gg eee 5 27 
NO 5. <<. Lean Be oe eee 2 20 
“US = Syahid Er meee ene Damrae 3 20 
AMM Wal coe Ah eere 5 les 8 
Gt”, cot Stes, Bee ee eee eee 5 
SOS alc Gaeed Gee ae anne eee 6 
PRE” 5 ek Ee Cree ene 4 
PAUP 5 BP ete eek ren 4 

iy = ak Gh GBs, Ja nace ane Cae 

iO} 3368 Seg (eee eee eee 

(Do: 264) alee “EPR mee aera 
INOWoE Gases!) = FA co. a 50% 60 295 


TABLE 380— DISTRIBUTIONS: AUSSAGE — PER CENT CORRECT IDEAS 
Girls — 18 Years 


PERCENTS x M 
HOODS GMI 2 8 2 eee ae ds Ress 
OF = 0 Leer ers IP EO 1 2 
Co) GMCS, ota eae ce oe 3 3 
Owe bys Sa Sees oe 9 8 
SO MMPS ie ork vena Soetoro bea 5 11 
TD > co A Be es ae th oe 15 23 
UO): = 5 Gale, eae, Brera <c 13 22 
(Oy, >) 5: ee ee, ee iO 12 16 
COMMER Ee ks 2 ls ee Sacer 5 17 
DOMMES ce ks ue ue Ie ee 2 25 
KO). . 2 3) ee ee 6 20 
HS 2. 3) Gt at SRNR care oe 1 16 
AMO)... <6 od: SRR 2 12 
BN 4 6) oo toe ee ean 1 9 
Su). 4 otc a: Sie Conn cnt mer ae 1 4 
DE ee he es ah gees) se aes wal 9 
WY. oa oa © eee 2 
ee Rhee Shaka Ss 
TIO we, <6) BM lobe one ecge ceeema 2 
Gm mEPOROR Me meres Ges of on 1 
77 201 


INomolm@asccumny sk eS 
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TABLE 381 — DISTRIBUTIONS: HARD DIRECTIONS 
Boys — 18 Years 


ee eeesS=S$SosSsSsSS amo 


TIME NumBer CorrEcT 
Srconps aot cal Se ee eee No. 

x M x M 
106-120 = 2% = - 16 3 20 18 7 
121-135, shee 6 7 19 20 14 
LOO: ssa 4b aeons 9 13 TSie 12 34 
Loh ea. eee 6 16 ia if 247 
166. eter eet 8 16 16 3 33 
LST Sn. eee 4 20 HSS 2 35 
196 eect ome 3 22 14. 23 
QUI eee 2 20 135, 27 
VPA ite MR oc oe 4 16 iWA = 1 17 
DATE. ee 1 25 i. 21 
2G: Sea come ee 1 21 10. il 16 
Dil ae a deate Mee, coe 15 9 15 
286 oe ern beer we 14 8 9 
SOL Se eon deen nee 3 33 7- 1 16 

SOL eee sees 1 22 

AD a nay re 18 

toll Ban ae Cea 6 

eM 5g pm oe 7 
No. of Cases. . . 64 294 65 294 

TABLE 382 — DISTRIBUTIONS: HARD DIRECTIONS 
Girls — 18 Years 
Time NuMBER CoRRECT 
SECONDS NUMBER 

x M x M 
LO6=1205% ee 23 6 200 ee 31 13 
IPAS 5 5 5 on 12 9 19 TR es 20 15 
13640 See 8 13 LS Fa ees 12 26 
15L 2 oe 2 12 Us 3 5 eal 5 24 
166.447... oes Uf 20 16252 cee 4 28 
181) 2 3 eee 5 15 ome 3 29 
19 Gene eee ee 1 10 14. 1 15 
Nt Ne Sacer ee ai 23 St 12 
DOM skeet Mees 3 12 Le 10 
Dal etre eh eles A 2 14 Else 1 11 
DAs re) TaN ag na 2 il LO 7 
anon ae Ae Ae 817. 8 9 3 
DS Oiea eae ee 1 11 8 5 
BOA fe caycta rere 2 18 7— 2 

3 OL teria Scene ere Se 1 6 

AD Oe Re aa 5 4 

ALS beg eee ae 2 3 

ule oy a we 3 
No. of Cases. . . 76 198 77 200 
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TABLE 383 


DISTRIBUTIONS: YERKES POINT SCALE IN SCORES 


Boys — 18 Years 


381 


Point ScorE x M 
LOOSOG Meera ly ee eee | 15 2 
Cae e seeds, SMe Rae ae “19 i 
S086 Mien ee AR shane 12 18 
SoS OL meee eee oS Aen oh es 2, 45 
SO (Cee tig ee ee uf 28 
(O(n CEE oR ka Peet ye 30 
10-66 Ne ee ee ee 15 
ODO Pare ete, etd 5, ae ss ai 
CO- OO Te me ans Sue nS 7 
SO eee, ER oe ie ae ee. 
OO AG I ei ee ee 
ADA gree Me 8 AMR nt Ne oe 
AA one eR ee i I 
49 159 
Omitted art ent ea le 19 146 
INoSolCasesmuemnn. ae Goren €8 305 
TABLE 384 


DISTRIBUTIONS: 


YERKES POINT SCALE IN SCORES 


Girls — 18 Years 


Point Scorn x M 
LOOLOG Mae ee is tase se iia = 9 3 
Op Omer d Re ern ae See a ae 23 11 
SOR SOm ters teed tee ab ae < 9 18 
SO Ol eam ets noes baa ty sche ask 1 24 
S02 Garey ei te ine hey ce 1 17 
TELA os 9G Cee een aoe 16 
OSCOMmEE came ate ee ba oe etm 8 
Go= 6 iets Fer wien acscune sees 8 
O0=oGerrE a tere sh caro Neos. << 5 
DOO ee ete aerok aicte ee gal 1 
OA co Le ey tout Ee eS ee, aoe ane 3 
GSAS FRE 5 Aree on, eee) aes 
A (4 () ee ee ei ees) eth 
43 114 
Omaeie cman ee eel et aap 41 92 
INOmolCasesa << ae ee oe 84 206 


~ 
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TABLE 385 
’ DISTRIBUTIONS: MENTAL TESTS — AVERAGE PERCENTILE RANK 

Boys 
on ee OEE Ee 
a a ee 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10 == ae 2 
gM Np te ame 6 5) 5 ik 
dG Waereetird whl at, o 24 1 r 12 10 i, 3 4 
DAV Somer stpers Sach 2 3 il 28 17 18 11 6 
262s ee 9 3 3 1 3l 20 30 22 15 
ro) KP as 13 13 3 40 51 37 39 15 
30 aisge eet 22 12 7 2 41 50 46 37 29 
dit ae tech 38 10 18 7 3 40 52 43 45 34 
4G ets cece estas 39 16 Diff 10 1 53 52 41 36 35 
OL ane ck eee 45 37 35 18 47 42 44 32 35 
OO pe) ae ace 49 42 33 14 3 37 39 27 28 39 
Ol STN twee 55 39 38 18 9 36 21 19 24 26 

(OME Spoete a 61 34 42 42 12 21 13 12 14 19 
(llr Panto oe 4] 33 34 23 13 25 10 10 6 24 
(Oke rch ee 18 28 30 18 11 10 6 5 9 12 
Sane eee 24 19 11 14 14 10 3 2 2 6 
SO see ne ae ee 11 7 ii 6 2 1 2 4 
OL Coe, (nthe: 1 2 3 1 
OGN Ae ers 
No. of Gases. . | 430 | 296 | 290 | 176 | 67 | 441 | 389 | 347 | 311 | 303 

TABLE 386 

DISTRIBUTIONS: MENTAL TESTS — AVERAGH PERCENTILE RANK 
Girls 
PERCENTILES zs “ 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

10 = ae ee 3 
DUNE a ee 2 3 4 2 
169 te ee 1 1 10 9 10 11 3 
Sis ee 3 1 8) 1S) oa) ay 5 
O65 As Bes 8 4 6 1 16-1 D1" le ei a oan 
Sieh aee iat 6 9 1 99 (|. 23" 2a") Sota ae 
Shee are. D2 114 7 2 2 | \87 40 261" 99 tah ae ke 
Ate olen oF is vote 3 35 | 46 | 41 |. 27 | 96 
IGE a oa. 39° | aaa 2 | 7ST ah (Se. 0nd ae curs 
Pies ee, 36-30 1 18 We ate 7 | 40086 WV 93 1 Sos eaog 
OO mene Aes 42 23 31 15 10 25 28 26 17 16 
Clim tus fe 40 37 43 20 8 29 26 25 18 ile 
OG gee a eee ee: 37 30 32 25 10 23 11 12 11 20 
Ai tacos es 44 | 28'|° 18 | oi | Teteege 7 9 9 8 
TOA ea ae: 16 23 16 25 12 16 7 6 2 2 
Siu, secure 17 9 | 10 | 16 3 2 2 1 3 
86 Act eee 6 4 | 16 5 7 1 1 
Ole ee 1 1 1 1 1 
OG akon eee 1 
No. of Cases. . | 330 | 256 | 241 | 162 | 80 | 334 | 286 | 204 | 245 | 208 


CHAPTER VI 


MENTAL AND PHYSICAL GROWTH FROM FOURTEEN TO EIGHTEEN 
YEARS 


In discussing the data with regard to mental and physical growth from 
year to year, only tables of differences between percentile scales from 
year to year will be presented. The percentile scales from which the differ- 
ences have been taken are to be found in Chapters II, IV, and V. Both 
differences between five-percentile scales for the entire group from year 
to year and differences between the ten-percentile scales for working and 
school children separately will be given. Since at year sixteen a new 
group of children was added to the school series, it seemed possible that 
the yearly differences in which year sixteen was involved might be modi- 
fied in ways not related to yearly growth. The labor of making separate 
percentiles for the X, and X, series for every test was too great to under- 
take unless it promised to yield important results. The average percentile 
ranks for the two series- were compared (see Chapter V) and presented no 
differences sufficiently large or consistent to be considered. important 
factors. The X, and Xz series were also estimated separately for several 
mental tests and the results will be presented in this chapter when these 
tests are discussed. 


YEARLY GAINS IN PHYSICAL TESTS 


Hricutr 

The five-percentile differences in height from year to year for the entire 
group of boys are shown in Table 387. The ten-percentile differences for 
school boys (X) and working boys (M) separately are given in Table 388. 
The greatest gain in height for boys occurs in the year fourteen to fifteen, 
with a median gain of 5.9 em. The year sixteen to seventeen shows a 
much smaller median gain—3.8 cm., and the year seventeen to eighteen 
least of all—only 1.4 cm. It is interesting to note that in the year fourteen 
to fifteen the gain is greatest among the tall boys, while in the years fifteen 
to sixteen and sixteen to seventeen it is greatest among the short boys. 
In the year seventeen to eighteen no difference appears between the 
upper and lower halves of the scale. The inference is that tall boys get 
their growth earlier than short ones. The year between sixteen and 
seventeen is the one which shows the greatest contrast between the upper 
and lower halves of the scale. In other words, the year between sixteen 
and seventeen is one of much more importance in the growth of boys who 
are below average in height than it is for those above average. 

383 


384 


TABLE 387 
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HEIGHT: YEARLY DIFFERENCES IN CENTIMETERS BETWEEN 


PERCENTILES 


Boys 
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TABLE 388 


Boys 


THE FIVE-PERCENTILE SCALES 
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YEARLY DIFFERENCES IN CENTIMETERS BETWEEN 
THE TEN-PERCENTILE SCALES 
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TABLE 389 


HEIGHT: YEARLY DIFFERENCES IN CENTIMETERS BETWEEN 
THE FIVE-PERCENTILE SCALES 


Girls 


PERCENTILES 
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TABLE 390 


HEIGHT: YEARLY DIFFERENCES IN CENTIMETERS BETWEEN 
THE TEN-PERCENTILE SCALES 


Girls 
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A comparison of the ten-percentile differences for working and school 
boys bears out this interpretation. For school boys, who are taller than 
working boys, the years of most rapid gain in height are from fourteen to 
sixteen. The year sixteen to seventeen shows a gain, but decidedly less 
in amount than the previous years. Among working boys the year six- 
teen to seventeen shows almost as rapid a gain as the two previous 
years. 

Since between seventeen and eighteen there is still a gain of about a 
centimeter and a half in height, these tables do not show at what age this 
group of boys ceases to gain in height. However, since the rate of gain is 
so much less between seventeen and eighteen than in any previous year, 
itis safe to assume that adult height has been almost reached at eighteen 
years. The next year or two would probably show increases of fractions of 
centimeters. 

The differences in the five-percentile scales of girls from year to year 
are given in Table 389. The yearly differences in the ten-percentile scales 
for working and school girls separately are shown in Table 390. The girls 
present a very different picture with regard to growth in height during 
these years from the boys. For them the period of most rapid yearly 
gain is over before they reach the age of fourteen. Between fourteen and 
sixteen they gain about 2.5 em. a year, as against 6.5 em. for the boys. 
After sixteen, the median gain is about .75 em. The tendency toward a 
more rapid yearly gain for the shorter children shows among girls only 
in the year fourteen to fifteen. Girls between fourteen and fifteen are al- 
most as near their adult height as boys between sixteen and seventeen. 
The phenomenon of a belated period of rapid growth among short children 
is evident, accordingly, in year fourteen to fifteen for girls and in year 
sixteen to seventeen for boys. 

There are no differences discernible in the yearly rate of gain between 
school girls and working girls except a slightly greater gain among school 
girls between fifteen and sixteen, which may be due to the addition of the 
new group of girls at sixteen (see Chapter IT). 

The tables indicate that eighteen years is very close to an adult height 
for girls. The gain between seventeen and eighteen is only about .5 em. 
for the group as a whole, 


Wricut 


The yearly differences in the five-percentile scales for weight among 
boys are given in Table 391. The yearly differences in the ten-percentile 
scales for school boys and working boys separately are given in Table 392. 
The state of affairs is similar to that found in height. The median gain in 
weight is large between fourteen and sixteen. It is 6.6 kilograms and 5.8 
kilograms in the two successive years. In the year sixteen to seventeen it 


387 


MENTAL AND PHYSICAL GROWTH 


TABLE 391 
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TABLE 393 


WEIGHT: YEARLY DIFFERENCES IN KILOGRAMS BETWEEN 
THE FIVE-PERCENTILE SCALES 


Girls 


= 
oC 
1 

_ 
Ho 
i 
_ 
o 
_ 
a 
— 
o 
i 
iP 
i 
~ 


PwRCENTILES 


| 
an 


ee OR tt 


on 

S 
ONww PRO OA AAR PRR RR 
ORO HODOW COONW WHWWS 
wWhww WHNNNN NNNNN NNNNWW 
ANNE NOAM PWWHOS NaAwWNw 
DIK w NHWRW AANINMD A®NOWS 
Mw ae CANOK OHNNH NERAN 


om | 


TABLE 394 


WEIGHT: YEARLY DIFFERENCES IN KILOGRAMS BETWEEN 
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falls to 3.3 kilograms and in the following year it is only 1.9 kilograms. The 
same type of contrast between heavy and light boys obtains as between 
tall and short ones. Between fourteen and sixteen the heavy boys are 
gaining more rapidly than the light ones, while between sixteen and 
eighteen the reverse is true. The belated gain in weight of light boys be- 
tween sixteen and seventeen is particularly noticeable. 

The same type of difference comes out in comparing the yearly rate of 
growth of school boys and working boys. Working boys, who are lighter, 
gain weight more rapidly between sixteen and seventeen than school boys. 
For school boys the period of rapid yearly gain in weight is over at sixteen, 
while for working boys it continues to seventeen. 

The period of adult weight for boys is not shown in these tables. 

The yearly differences in the five-percentile scales for weight among 
girls are found in Table 393. The yearly differences in the ten-percentile 
scales for school girls and working girls separately are shown in Table 394. 
As in the case of height, the tables for weight indicate that girls are much 
more nearly adult in weight at fourteen than boys. The amount of yearly 
gain is less and it ceases entirely at seventeen years. Between seventeen 
and eighteen there is even a slight falling off in weight. We can say, there- 
fore, that seventeen marks an adult status in weight for girls. 

There are some indications that working girls mature more slowly in 
weight than school girls. They gain more in weight after the age of four- 
teen than school girls. This is evident in the year fourteen to fifteen and 
in the year sixteen to seventeen. In year fifteen to sixteen the yearly 
gain is difficult to judge because of the addition of the new group of school 
girls at sixteen years. 


VITAL CAPACITY 


The differences in vital capacity between the yearly five-percentile 
scales for the entire group of boys are presented in Table 395. The differ- 
ences between the ten-percentile scales for working (M) and school (X) 
boys separately are given in Table 396. The gain in vital capacity is 
marked each year. From fourteen to sixteen it is about 400 cc. a year, from 
sixteen to seventeen 300 cc., and from seventeen to eighteen 150 cc. The 
greatest gain occurs between fifteen and sixteen. In the years fourteen to 
sixteen the gain in vital capacity is greatest in the upper half of the scale. 
In other words, boys whose vital capacity is above average make the 
most rapid gain during those years. In the year sixteen to seventeen the 
reverse is true. The boys of small vital capacity gain most rapidly. The 
course of events is similar to that in height and weight, though the three 
measures do not exactly correspond from year to year. In comparing 
working and school boys the same type of contrast is apparent. School 
boys gain more rapidly than working boys in vital capacity between 
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fourteen and sixteen, while working boys gain more rapidly than school boys 
between sixteen and seventeen. The fact that school boys gain more than 
working boys between seventeen and eighteen suggests that they probably 
continue developing their vital capacity longer than the working group. 

These tables do not show at what age vital capacity reaches an adult 
status in boys. 

In the case of the girls, vital capacity, like height and weight, is far nearer 
an adult status at fourteen years than it is in the case of the boys (see 
Tables 397 and 398). The gain from year to year is smaller, and it ceases 
entirely at seventeen, when an adult status is reached as it is in height and 
weight. The median gain is in round numbers 160 cc. from fourteen to 
fifteen, 140 cc. from fifteen to sixteen, and 80 cc. from sixteen to seven- 
teen. There is no such marked difference between the upper and lower 
half of the scale as in the case of the boys. The tables show a somewhat 
more rapid gain for school girls between fourteen and fifteen and for 
working girls between sixteen and seventeen, which is in accord with the 
general finding that working children constitute a group of slower devel- 
opment than school children. 


STRENGTH OF THE HAND 


The differences between the five-percentile scales of strength of the hand 
for boys, for right and left hand separately, are given in Table 399. The 
differences between the ten-percentile scales for school boys (X) and work- 
ing boys (M) separately, right and left hand, are given in Table 400. 

The gain in strength of the hand is steady from year to year. The median 
gain for the right hand is about 5.0 kilograms from fourteen to fifteen, 6.5 
lulograms from fifteen to sixteen, 7.0 kilograms from sixteen to seventeen, 
and 2.0 kilograms from seventeen to eighteen. For the left hand, the 
corresponding median gains are about 5.0 kilograms from fourteen to 
fifteen, 5.5 kilograms from fifteen to sixteen, 6 kilograms from sixteen to 
seventeen, and 3.0 kilograms from seventeen to eighteen. This is the 
first of the physical measures in which the year of greatest gain has been 
as late as sixteen to seventeen. 

The same type of difference in the development of inferior and superior 
boys appears in this measure as in height, weight, and vital capacity. 
Between fourteen and sixteen the gain is greater in the upper than in 
the lower half of the scale. In other words, strong boys in those two 
years make larger gains than weak ones. In the years sixteen to eight- 
een, the reverse is true. The weak boys make greater gains than the 
strong ones. 

The same type of difference is evident in comparing the working (M) 
and school (X) groups. School boys, who are stronger than working boys, 
gain most rapidly between fourteen and sixteen, while working boys gain 
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more rapidly than school boys between sixteen and seventeen. After 
seventeen the gain is approximately the same for the two groups. 

These tables do not show at what age an adult status in strength of 
the hand is reached by boys. 

As in the other physical measures, girls are nearer an adult status at 
fourteen than boys. The differences from year to year (see Tables 401 
and 402) are much less and no improvement occurs after seventeen. The 
median gain from year to year for the right hand is in round numbers 3.0 
kilograms from fourteen to fifteen, 1.0 kilogram from fifteen to sixteen, 1.5 
kilograms from sixteen to seventeen, and no gain—indeed a slight loss— 
from seventeen to eighteen. The year fourteen to fifteen shows a tendency 
to greater gain in the lower than in the upper half of the scale, suggesting 
that this year is one of belated development for those of inferior capacity in 
strength. No differences in the rate of gain between working girls and 
school girls are apparent except the more rapid gain of the working girls 
between sixteen and seventeen. 

TABLE 402 —STRENGTH OF THE HAND: YEARLY DIFFERENCES IN 
KILOGRAMS BETWEEN THE TEN-PERCENTILE SCALES 
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STEADINESS OF THE HAND 


The differences between the yearly five-percentile scales in steadiness 
for boys, right and left hand, are presented in Table 403. The differences 
between the ten-percentile scales for school boys (X) and working boys 
(M) separately, right and left hands, are given in Table 404. 

Steadiness, like the other physical measures of boys, continues to develop 
from year to year up to eighteen. The development is greatest for the night 
hand between fourteen and sixteen and less between sixteen and eighteen. 
For the left hand, the gain is greatest of all in the year sixteen to seven- 
teen. Steadiness also shows the tendency for the superior boys to gain more 
rapidly in the younger years. In the case of the right hand, the gain be- 
tween fourteen and fifteen is greatest in the upper half of the scale. In the 
years fifteen to eighteen, the reverse is true. In the case of the left hand, 
whose development appears to be slower than the right, the gain is greatest 
in the upper half of the scale between fourteen and sixteen, but greatest 
in the lower half between sixteen and eighteen. In other words, the steadi- 
est boys make their most rapid gains between fourteen and fifteen with the 
right hand and between fourteen and sixteen with the left. The unsteady 
boys gain more rapidly than the steady ones between fifteen and eighteen 
with the right hand, and between sixteen and eighteen with the left. 

The relation between school boys and working boys in steadiness is 
quite different from that of the other physical measures. The school boys 
reach an equilibrium in steadiness at sixteen. Between sixteen and eighteen 
there is practically no gain. This is true of both right and left hand. The 
working boys continue to improve up to eighteen years. The year be- 
tween sixteen and seventeen, which is one of no gain for the school boys, 
is one of rapid gain for working boys. The years of rapid gain for school 
boys are from fourteen to sixteen, and for working boys from fifteen to 
seventeen. 

The girls, like the boys, keep on gaining slowly in steadiness up to 
eighteen years (see Tables 405 and 406). The only year of rapid gain is 
that between fourteen and fifteen. The more rapid gain of the steadier 
girls between fourteen and fifteen is striking, but it is not—as in most 
other measures—compensated by a more rapid gain of the unsteady girls 
later on. 

The girls show the same type of contrast between the school group and 
the working group as the boys, except that the difference is evident a 
_ year earlier. The school girls show little improvement in steadiness after 
the age of fifteen, while the working girls go on improving up to eighteen. 
For the school girls the year of rapid gain is from fourteen to fifteen, while 
for the working girls it is from fifteen to seventeen. 
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Ot) See ere 16 18 —1 3 4 20 16 2 
(ON 0 ee 15 10 —8 8 if 19 11 6 
CAUE esa ae 21 iy —2 2 9 18 19 4 
SODe meee eis hc 16 10 —9 0 6 26 11 2 
OO ase os Dil 14 —6 —2 10 yap) 5 9 
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TABLE 404—Continued 


Lerr Hanp 
x M 
PERCENTILES 
; 15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 

LO ccPesrebeenrae 11 dt —3 4 i 4 14 3 
2) pec 11 3) —1 3 2 11 « 9 
SU es 11 19 —2 3 3 11 153 3 
Ae es aa pepe 9 10 0 —l 6 8 14 10 
50 te ea oy ae 10 if 0 —1 8 7 20 3 
CO Fe, SP 13 11 0 —7 6 13 15 9 
Oe cone 8 17 0 —2 3 14 15 9 
SO ees es 16 10 0 —7 4 20 13 1 
OO MARS. bees 17 12 —12 0 9 24 13 3 

TABLE 405 


STEADINESS OF THE HAND: YEARLY DIFFERENCES IN NUMBER OF 
CONTACTS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
Ricut Hanp Lerr Hanp 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 

Ome ee, me 8 4 1 4 10 0 1 3 
10 he Reet eee 10 2, 1 i 6 2 7 1 
WES ee tap ea. SS 8 4 5 3 6 5 1 1 
21) ae Sia ri 8 6 2 5 8 2 2 1 
Dole aes di 5 3 10 9 1 2 1 
SO:Reed ee aris 8 4 5 7 9 0 2 6 
cot re hts tar at 9 3 9 3 8 1 6 2 
AU) Conese 10 1 9 4 8 1 6 3 
AD Ring eh et 11 5 4 o 8 4 3 2 
DOP ct os me 11 5 3 9 8 4 2 3 
OOS seen tee 12 4 5 6 8 4 2 8 
60, eee 14 1 9 3 10 2 9 3 
C5 eae 14 3 6 3 11 ff 3 3 
Oe ete 14 4 4 5) 1) 6 3 9 
TO ne eee 16 3 3 7 13 6 6 6 
SO ne 16 0 8 3 14 3 9 4 
SOL anes 17 4 2 2 14 6 4 9 
OO aes: weaseeys 19 2 2 6 16 2 12 3 
OD SA. aan Wy 5 1 1 22 2 5 6 
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TABLE 406 
STEADINESS OF THE HAND: YEARLY DIFFERENCES IN NUMBER OF 
CONTACTS BETWEEN THE TEN-PERCENTILE SCALES 
Girls 


' Ricut Hanp 
ee" ee 


x M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
LOSE ee, 10 0 0 5 IB, 4 3 7 
DOr ae eS 14 —3 1 3 9 11 4 8 
SORA AS EST. 14 —3 2 6 5 11 13 2 
A() Sera ee 14 —7 6 3 i 11 12 if 
UY anigaece cae 15 —2 il 2 9 14 12 3 
CORSE Ss 22 —9 it 3 10 15 11 4 
Oe Reeds 17 —4 0 3 9 18 5 9 
SO) Salome 25 —3 —5 —3 11 16 11 2 
OO Peete on rs: 24 2 —8 —3 9 20 10 1 
Lerr Hanp 
x M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
ORE rc .. Aree 5 —2 0 7 8 10 3 1 
2) eee eo ila 0 —1 1 6 8 6 0 
S10) Cee 8 1 —2 1 9 4 11 2 
A DT. 6 6 —7 1 9 4 12 1 
DO TER a.) F 13 1 —3 —2 6 10 13 1 
GO) eR eherts 13 1 —2 —1 5 12 12 2 
TROP SSR ea 15 2 —4 —5 10 15 4 11 
SO RIe dsc 16 7 —7 2 10 15 14 8 
ON) Ra. chor s 26 1 —10 0 8 15 16 0 


Raprpiry oF MoveMENT oF THE HAND 


Rapidity of movement is recorded in terms of the number of taps in the 
first 30 seconds and the number of taps in the entire minute, for right 
and left hands. The yearly differences for the entire group of boys, in the 
30-second measure, right and left hands, are given in Table 407, and 
for the 60-second measure in Table 408. The tables show steady gain 
with the right hand up to eighteen and with the left hand up to seventeen. 
The same is in general true of both intervals. For both hands the years 
fourteen to sixteen are periods of rapid gain. The gain is about six taps for 
the 30-second interval and about twelve taps for the 60-second interval 
with the right hand, showing that the gain is distributed equally between 
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the first and second half-minutes of the test. With the left hand the same 
holds true, except that the gain is greater between fifteen and sixteen than 
between fourteen and fifteen. For both hands the year sixteen to seven- 
teen is a year of small gain, less than half that of the previous years. It is 
also true that what gain there is is much more evident in the 60- than in 
the 30-second interval, showing that it is to be attributed to the second 
rather than to the first half of the minute test. In the year seventeen to 
eighteen, this tendency is still more marked in the right hand. That year 
shows a marked gain of speed for the right hand (a median of twelve taps) 
which is due largely to the second half-minute, since it is not at all propor- 
tionately represented in the first half-minute. The left hand shows no 
such tendency. There is gain in the lower half of the scale, but loss in the 
upper half. The significant fact, therefore, is the decided gain in endur- 
ance with the right hand, between seventeen and eighteen. 

The yearly differences for school boys (X) and working boys (M) 
separately, figured from the ten-percentile scales, are given in Tables 409 


TABLE 407 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES IN 
NUMBER OF TAPS IN 30 SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys 
Ricut Hanp Lert Hanp 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 |. 16-15 17-16 18-17 

ya) ee ee 5 6 2 5 7 5 —1 4 
LO eae tee 7 5 0 + 7 5 —1 4 
ae | Seer as 6 5 1 3 5 6 0 + 
QO nor ee 6 6 1 2 nN 7 1 2 
Pla pate ee is) 6 1 2 6 6 1 2 
GLU g ie a eege ge 5 6 1 2 6 5 2, 2 
Soe a 5 6 1 Z 5 6 2 1 
A es ee 6 6 1 2 5 7 1 1 
A Eee ter 5 6 1 2 5 6 2 1 
OMAR Ae 6 6 1 2 5 7 2 0) 
Seta at 6 6 2 1 5 6 2 1 
COE - Se 6 6 2 0 5 6 2 0 
OSes 6 9 —1 0 4 8 2 0 
70 gt Sy ra 6 1 1 5 if 3 —1 
(OMe oe a a 1 il 5 7 4 —1 
80 . 7 a 1 ik 5 9 2 0 
Sik? WAP eee 8 6 2 0 4 10 2 0 
90 aye eee Be 8 8 1 —1 6 11 1 0 
ODL Miwa cane 8 10 2 —3 6 13 1 —3 
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and 410. The course of events does not differ markedly between school 
boys and working boys. So far as the right hand is concerned, the chief 
difference between the two groups is brought out by comparing the cor- 
responding 30- and 60-second records. In the year fourteen to fifteen, 
the school boys gain somewhat more than the working boys in the 60- 
second interval but only about the same amount in the 30-second 
interval, showing that their gain is to be attributed to increased endurance 
in the second half of the test. Between fifteen and sixteen, the gain for the 
whole minute is of about the same order for the two groups, but it is less 
for the school than the working group in the first half-minute, showing 
again that the school boys increased their total speed by their ability to 
maintain the pace better in the second half of the test. In the years from 
sixteen to eighteen, the chief differences are that working boys gain most 
from sixteen to seventeen and school boys gain most from seventeen to 
eighteen. The tables also show an increase in endurance with the left 
hand among working boys. 


TABLE 408 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES IN 
NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys 
Rigut Hanp Lert Hanp 
PERCENTILES 

15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 

Dune hare o 13 12 5 19 8 4 1 6 
OMe, ee: 12 10 3 17 12 10 4 i 
Te tts 1/3) 10 5 14 12 12 4 8 
20. Sooty BeBe 8 12 4 14 12 11 5 6 
DAS. oo DRESS ie 9 12 4 14 12 ili! o 5 
OU) A oan 9 13 4 13 11 11 6 3 
SH) cme Coc eer es 10 13 3 13 10 12 5 3 
AE eek \: 12 12 3 13 10 13 5 » 
OO ae ee 12 12 3 12 9 14 5 1 
Oe | ieee ert 13 11 4 12 10 14 6 —1 
‘HS aera seme 13 ip 5 12 10 15 6 —1 
GOW ree ae 14 12 4 12 11 15 if —2 
Gbar eka c 12 14 4 10 10 16 8 —3 
A i" Suge Gee 13 13 5 9 10 17 8 —3 
Thi acters aoe 14 14 6 8 12 16 8 —4 
SO ee feos Sas 13 16 6 10 12 18 6 —4 
SOM eto e. a6 12 15 10 9 8 20 8 —5 
OUR Bie 14 17 9 8 10 PA 6 —5 
sy haem 18 21 11 if 8 25 1 0 
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The left-hand records show the same gain in endurance for school boys 
between fourteen and sixteen. The working boys also show gain in endur- 
ance with the left hand between fifteen and seventeen. The working boys 

show greater gains in left-hand speed between sixteen and eighteen than 
the school boys. : 

These records do not show at what age an adult capacity in speed is 
reached for either group. 

The yearly differences for the whole group of girls in the 30-second 
interval and in the 60-second interval are shown in Tables 411 and 412. 
There is a steady gain in speed with both hands up to eighteen years. A 
comparison of the 30- and 60- second intervals shows that in the right 


TABLE 409 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 
IN NUMBER OF TAPS IN 30 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 
Boys 
Ricgut HAanp 


NE M 
PERCENTILES Mae. 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
109% eee 5 4 —2 8 7 8 3 3 
20 See eens 5 6 —1 6 9 9 4 3 
SO ie A cen: 6 5 0 6 8 5 4 3 
7 es Sa ae if 3 3 3 8 6 3 4 
50: eas See 8 2 4 2 7 4 5 3 
COR ae. 8 4 3 1 7 1 8 3 
Omak ae 7 5 2 3 7 8 2 3 
SO eae 9 3 2 2 v 8 3 4 
OOF ceca «2 9 t 3} —3 12 if 7 1 
Lerr Hanp 
xX M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
10 eer 7 3 —3 12 th ef 0 4 
20 Oe a, ene a 4 1 5 i 6 3 2 
0 neta ea 5 D 3 2 i 5 33 3 
Al) RS it ote S 5 6 1 3 i 5 3 2 
110 iy ms aa ee ot 6 6 2 2 7 5 4 2 
60 Rea 6 6 33 1 a 5 5 1 
TO.me eee i is) 3 3 5 7 4 1 
SO ae” ee df 7 0 5 5 8 5 1 
00 2a 6 11 —1 0 3 12 7 0 
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hand the gain is about the same in amount in the first and second half- 
minutes from fourteen to fifteen, since the 60-second difference is about 
twice the 30-second difference. Between fifteen and sixteen the gain is 
due more to the first than to the second half-minute, showing poor endur- 
ance. Between sixteen and eighteen far more of the gain is to be attributed 
to the second than to the first half-minute. For the girls, therefore, the 
increased endurance, or capacity to maintain the initial speed, occurs 
between sixteen and eighteen with the right hand. In the left hand there is 
a steady gain in endurance as well as in speed, with the possible exception 
of year fifteen to sixteen. 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 
IN NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


TABLE 410 


Ricut Hanp 


Boys 


x 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
KOS eased eee 1 8 y, 13 14 15 7 i 
2.) ee 11 16 0 9 13 12 8 6 
BIO sy Seaenriara 14 i) i 13 iil 13 6 6 
AQ era. te ac 15 10 4 7 12 13 7 5 
DORs 2h Gs Set 16 11 6 1 13 13 d 3 
COs Le 16 13 6 6 14 13 6 6 
TAU 2 vane ome 16 14 7 8 14 14 7 4 
SOMeme re aarnoe 15 14 10 a 14 14 10 3 
OO Ra awe 20 13 19 6 15 20 12 3 
Lzerr Hanp 
x 
PERCENTILES 
5-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
OMe ee a 14 10 2 5 5 18 i a 
Deen ks i 14 11 3 7 13 12 a 8 
S10) eet ace ene 11 13 5 2 14 9 9 6 
ZG Ge leery Dea 12 15 ) 1 12 11 8 5 
Sica hae ae 13 14 8 0 10 13 8 3 
OO mie hs 08 15 14 8 —1 10 13 10 2 
TAOS Aes) awe 18 14 6 0 9 145) 11 1 
UA, ee ee 16 18 3 5) 8 16 11/33 —6 
Ol) wae ea: 12 24 1 8 5 20 16 —4 
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Tables 413 and 414 show the yearly differences for school girls (X) and 
working girls (M) separately. In the right-hand records there is proof that, 
on the whole, the school girls gain more in endurance than working girls. 
More of their total gain in the 60 seconds is to be attributed to the 
second than to the first half of the test in years fourteen to seventeen. For 
the working girls increased endurance shows somewhat in years sixteen 
to eighteen. 

The left-hand records for working and school girls show few significant 
differences. For both groups there is a steady yearly gain, which is propor- 
tionately greater for the 60- than for the 30-second interval, showing 
that the gain is to be attributed to increased endurance in maintaining 
speed. The increase in left-hand endurance is more marked among work- 
ing than among school girls. This is in accord with the records of working 
boys and is probably due to the relatively superior left-hand capacity of 
working children, 


TABLE 411 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 
IN NUMBER OF TAPS IN 30 SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Girls 
Ricut Hanp Lert Hanp 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 

SE on ee oe 4 6 2 —1 3 6 4 —1 
LO wai. ane 4 fi 0 0 2 7 2 0 
Hs ee ene | ce 5 4 1 2 4 4 2 1 
PAV rae Gene c 3 5 2 2 4 4 3 2 
De en te &) 5 1 2 4 4 3} 1 
SOS ote oon: 3 » 2 il 3 5 2 1 
BO! te ee ee 3 4 2 3 4 4 2 2 
AQ) rt ts 3 4 2 1 33 5 1 2 
ab tee ee 3 4 3 0 4 4 1 y) 
5Q Bee ee 3 4 3 0 3 3) 0 2 
SO er ae 3 4 3 0 3 5 1 1 
COs Ale 3 5 2 —2 4 4 il 1 
65. eee 3 6 1 —1 3 4 1 1 
(Ocoee ee 3 S 1 —1 9) 4 2 1 
LO: Ost Eee 3 6 1 —2 3 4 2 1 
80a ee 4 5 1 a4 3 4 3 0 
Shee See 5 3 1 0 3 4 3 0 
OO pe fee 4 3 2 2 3 4 2 9 
03 ee 4 5 1 5 2 5 9 4 
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RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 


IN NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Girls 
Rigut Hanp Lerr Hanp 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 

Dae a 4 12 8 idl 10 9 9 2 
LOR Ra rt te 8 11 4 14 dal 6 7 il 
AI) AP Oe 10 9 4 15 9 5 11 —2 
20 ee 7 Wy 3 15 8 16 9 1 
ZOEe TS S. & 8 11 3 15 10 6 ri 4 
OG ae Se 8 10 5 14 10 6 a 4 
SOR. 5: 9 8 6 13 9 8 6 3 
AQ hiuht ae 8 8 7 11 9 9 5 3 
Aa Fe ie ©. 8 7 8 11 9 10 4 3 
(eae eee 8 6 9 11 9 10 3 4 
OOmrare Pa: uf ff 8 10 9 10 3 4 
COR tae 7 6 8 9 9 8 4 4 
65 . 7 6 8 4 9 7 5 3 
TOs 2 ees G 5 9 5 8 8 5 2 
CO eis =e i 5 9 5 8 8 5 1 
SOs tas 22 a 6 7 7 9 8 i) 0 
Sopa 2 ea 9 4 8 8 8 6 6 2 
OU ae ie 4 ss 8 3 11 in 6 10 7 0 
St; ey oes 10 3 14 20 4 11 7 4 

TABLE 413 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 


IN NUMBER OF TAPS IN 30 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


PERCENTILES 


Girls 


Ricgur Hanp 


M 


15-14 


16-15 


17-16 18-17 


OWWWRWNKO 


ONNNFNrFN CO 


PhP ore o1 ce bo 
| 
COoOrFRrFONWUN 


—_ 


15-14 


NE Or WO HR Or HE BOF Or 


16-15 17-16 18-17 
8 2 —1 
6 2 1 
5 2 2 
5 2 2 
5 2 1 
5 4 0 
8 1 0 
8 1 =I 
5 4 a 


~ 
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TABLE 413—Continued 


Lert HAND 
x M 
PERCENTILES 
15-14 16-15 17-16 18-17 . 15-14 16-15 17-16 18-17 

LOSS Saetiee —3 10 2 —2 4 5 5 0 
DO ane emecuiect hs 4 3 2 2 5 3 5 1 
OU) gare: ane 4 2 2 4 5 4 4 1 
0) tects ee 4 3 1 3 4 4 3 3 
1S WC ae on tgs 4 4 0 3 3 5 2 3 
CO ene 5 3 1 3 3 5 2 2 
WONG. see ft 4 2 2 3 4 2 2 
SO 2085 Saoee 4 3 3 2 3 3 4 1 
90 was 5 wae 5 4 2 2 2 2 5 2 

TABLE 414 


RAPIDITY OF MOVEMENT OF THE HAND: YEARLY DIFFERENCES 
IN NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 
Girls 
Ricut Hanp 


x M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
LOW rr, caer: 10 5 2 14 5 qj —4 12 
Q0 ies om 10 g 4 @ 10 13 6 3 
BU osetia 11 3 9 —1 8 14 5 4 
40) ee 10 3 10 1 9 12 6 4 
OOM ee eee as 10 8 11 —2 10 10 7 4 
COs es 10 3 11 —5 9 10 12 —2 
LO es ae 9 3 10 0 6 12 8 —2 
SOEs eas & 10 1 11 0 a 10 8 —2 
OO SF Mears Os 12 i 9 17 10 10 5 3 
ee ee 
Lerr Hanp 
x M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
10 co 11 4 10 —8 9 10 6 6 
20) 3 Oc es 10 5 7 6 8 6 11 2 
SOW Ee eee 10 7 5 7 9 7 9 4 
AD A Re 10 9 3 6 10 8 8 4 
OU ot ees 11 8 3 6 9 10 6 4 
COs seer 11 9 3 4 i 9 6 5 
LOA a ae 11 8 4 3 9 7 vi 4 
SO itso eee 12 6 6 3 6 7 9 1 
ieee ae 12 8 7 = 4 6 13 3 
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CaRD-SORTING 


The yearly differences in card-sorting, measured by time and by index, 
are given for the entire group of boys in Table 415, and for working and 
school boys separately in Table 416. There is a steady yearly gain up to 
seventeen, which is progressively less from year to year. The difference is 
so slight between seventeen and eighteen as to indicate a standstill. It 
seems probable, therefore, that an adult status has been reached at 
eighteen. 

School and working boys show no different trends. The only difference 
is a somewhat more rapid rate of gain for working boys up to sixteen years. 
There is a tendency evident each year for the gains to be greater among 
inferior than among superior boys. 

The yearly differences between the percentile scales for the entire group 
of girls in card-sorting, time and index, are shown in Table 417. The 
differences for school girls and working girls separately are shown in 
Table 418. The girls keep on gaining up to eighteen years. However, 
the gain from sixteen on is so slight that it is fair to say that an adult 
capacity has been approximately reached at sixteen years. The gains are 
successively less from year to year. 

A comparison of working and school girls shows that the chief difference 
between them is asomewhat more rapid rate of gain on the part of the work- 
ing girls between fourteen and fifteen in both time and index. Between 
fifteen and sixteen, the working girls gain more in time but less in index than 
the school girls, showing that they sacrificed speed somewhat to accuracy. 
Above sixteen the yearly gains are small, and interpretations of difference 
between the two groups doubtful. Among girls, also, differences are 
greater among inferior than among superior girls. 
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TABLE 415 
CARD-SORTING: YEARLY DIFFERENCES IN SECONDS BETWEEN 


THE FIVE-PERCENTILE SCALES 


Boys 


INDEX 


TIME 


16-15 17-16 18-17 


15-14 


TADON 
sHHOoOSoO 


Or~oor~ 


18-17 


OOO NN re 


PERCENTILES 


17-16 


16-15 


15-14 


Orrin 
0 6D 09 09 09 


~renDan 
ANNAN 


CO ry © 19 


ra oe) St oe) et 


Onrown 
ANNAN 


Poe) Ney Sil'60 
oO 60 00 0 oD 


30 acer 


SO meee ees 


AO ee nom 


45 oxess hess 


50 Bee sais 


— a ae) 
MAA AO 


ANN OO 
QOONA 


80 eta 
Ua ORae Oat 
OOS ate cet F: 
Ober e 


TABLE 416 


CARD-SORTING: YEARLY DIFFERENCES IN SECONDS BETWEEN 


THE TEN-PERCENTILE SCALES 


Boys 


TIME 


M 


15-14 


17-16 18-17 


16-15 


17-16 18-17 


16-15 


SOMNMHNANH 
SSeS eS eS et St ort ost 


AODHAD I Ar 0 o) 
EX V8 Si 


HE) CO) CN CRS SH 265) MSG) 
NAM oem N 


> 00 M9 rt) COCO: CNY Hh 
1D HH HOD oD OD NI OD 


SOs OWANNA SH 
OnA Ansa A ASy 


hOOHHOMOH 
Pat ret et et rt bs | 


Oh OD Dr 19 +H CO 
NARA RAT — 


DOOD IDO 4 
HHH M HA 


PERCENTILES 


409 


MENTAL AND PHYSICAL GROWTH 


TABLE 416—Continued 


INDEX 


PERCENTILES 


18-17 


CotOoudtanAh 
Srna se es es 


16-15 17-16 18-17 15-14 16-15 17-16 
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TABLE 417 


CARD-SORTING: YEARLY DIFFERENCES IN SECONDS BETWEEN 
THE FIVE-PERCENTILE SCALES 


Girls 


InDEx 


18-17 


Se 


17-16 


16-15 


IAA oO 
be ioe hae hoe 
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1D O r CC 
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PERCENTILES 


AH OINNS 
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mao 
63 N08 69 oD 
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TABLE 418 


CARD-SORTING: YEARLY DIFFERENCES IN SECONDS BETWEEN 
THE TEN-PERCENTILE SCALES 


Girls 
TIME 


PERCENTILES ee Lee 
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YEARLY GAINS IN MENTAL TESTS 


The process of tracing the rate of growth in mental capacities is ham- 
pered by the fact that mental tests could not be repeated in exactly the 
same form from year to year, as could physical tests, without danger of 
practice effects that would effectually obscure results. Physical skills, too, 
may have been somewhat modified by familiarity, but in their case ideas 
played a comparatively small part in the outcome and actual motor skills 
a large part. In mental tests, the reverse was true in most instances. 
Some types of tests—the ingenuity tests and various kinds of association 
tests—could not be repeated without a change of content. Even so slight 
a change in a mechanical type of test as a change in the letter to be can- 
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celled modified the results from year to year so profoundly as to vitiate 
yearly comparisons. 

The tests furnishing the most satisfactory basis for yearly comparisons 
are the memory and substitution tests. The series of digits used in the 
memory test were changed from year to year, and also the keys of the sub- 
stitution test, but differences in order of digits, so long as the obvious rules 
of constructing such series without sequences were adhered to, proved 
to have no bearing on the outcome. In discussing growth from year to 
year, the tests will be considered in the order of the previous chapters in 
so far as they furnish any evidence on the point at issue. 


CANCELLATION 


Although the cancellation test was given every year, the change in the 
letter to be cancelled proved to be so large a factor in the result that no 
direct yearly comparisons can be made. After discovering the importance 
of the letter as one element in the test, we decided to use the letter a again 
at seventeen and the letter m again at eighteen. It then becomes possible 
to compare directly year fourteen with year seventeen, and year fifteen 
with year eighteen. Table 419 presents the comparison in terms of index 


TABLE 419 


CANCELLATION — INDEX: AGE DIFFERENCES IN SECONDS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
17-14 yrs. 18-15 yrs. 
PERCENTILES Letter Letter 
a m 
DMR a aN Kota ERTS Rs a 99.8 38.5 
IU) ao cay ke cr ee ce 70.8 35.9 
1 Man Oates RR loo Sy! as 60.7 32.9 
210) AR aera e oe ee ee eRe 53.5 32.8 
Pe No: Wee ahh ok ee ee oles 31.2 
COE oe i ee oh lect rere 49.4 Bye 
Sia) Sey Meee ag’ oo SOs age 46.9 ee 
21D) eh soak a. OS 42.9 26. 
AMIE Mtoe eee mS ete 2 40.1 25.9 
SO) Re Ry Ges on eee 37.4 24.9 
DOME MS Ets Gene 85.5 Dont 
Ol) os Sones, op Ise eCmT Ne 33.2 220 
GOW tee ee ee Mie ee ants x 31.0 21.0 
[O) nga a tr Sear 28.8 19.8 
US) Ss oe baie, Ga ee oeoee PAC 18.6 
& Cee 25.5 16.8 
3 7 es ea 22.7 16.3 
TO) ace TS ee cc. ASS ae Ceca 20.0 15.9 
ODM er oem eee kegs es 18.4 122 
Oe et ee ee 
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TABLE 420 


CANCELLATION — INDEX: AGE DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
Xe M 
Pee c esr 17-14 yrs. 18-15 yrs. We ee 18-15 yrs. 
Letter Letter Letter Letter 
a m a m 
LOM see eee 66.0 23.4 78.9 48.3 
DOW, encel ay Mee oes 64.4 29.8 4a 43.0 
ey ada ee teary 0 56.9 Dine 45.5 41.5 
UU ee Rl ee ot 48.6 24.8 40.0 38.8 
POA Batt Gee & Jo 42.8 22.4 Sone 34.7 
GO See ee eee Dont 20.3 29.9 32.3 
Os MAD ae eee. cue 29.8 17.9 28.0 30.0 
SOR tars ec 24.8 15.6 25.4 26.6 
Oba Sf ete eo tos 20.3 10.6 20.0 PAT 
TABLE 421 


CANCELLATION — ACCURACY: AGE DIFFERENCES IN PERCENTS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
PBPRCENTILES eee ae rtis? 
a m 
Pe ies oe acs ee ee 24.4 (hal 
LOR tae ace Rome eee ron toe eae 20.7 5.4 
AS a Pomme ett, <n, Rv eS CA) 6.0 
20: Geshe, eee Se 24.4 4.7 
PA PeaeN ecip o hth cites Et Watass 12-9 4.4 
OO Sake ao Cee eee 11.9 4.0 
SO key chs See 6G ees 10.6 Sha 
CURE a AU i tacin arenee i Soeur 9.2 2.3 
Aine Nah eae toe Be Oe 8.4 1.5 
DOR en oe cone Bene rete 8.2 ko) 
ih eam Remtieth cabceaicoain,. soa Sateen 7.4 9 
600M Shae ee 6.6 8 
GO:te er ee ee Se et 5.6 8 
(OY tee Re ah na 4.4 aif 
US em Nite elas aed, F 3.3 oO 
bs Oe rR erie Noun et 8 hole 2-2 4 
SBi72/ Gi ee ee aff 3 
90... .\ ee ee ee iil 52 
05/0: Ae 6 1 
ee eee 
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TABLE 422 


CANCELLATION — ACCURACY: AGE DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
x M 
ees 17-14 yrs. 18-15 yrs. 17-14 yrs. 18-15 yrs. 
Letter Letter Letter Letter 
a ™m a m 
LOS ee es ED, 3.8 Pt al 13.7 
Pal 2 Ears cee eee ces 9.8 4.2 20.3 6.0 
BU ou tel oa ean ese 8.2 4.4 25.3 5.4 
Aer eer eon) 7.8 tO 13.9 Dif 
A) eee eee ete t,o, (od! off 11.0 2.0 
OO En 4 pees 4.3 4 8.8 ile 
TOON halen cle eae 2.7 2 (3 sf 
2h S15 a. Zea a SO iG —.2 4.2 3 
OOP eer ke: 4 —.3 16) —.1 
TABLE 423 


CANCELLATION — INDEX: AGE DIFFERENCES IN SECONDS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
17-14 yrs. 18-15 yrs. 
PERCENTILES Letter Letter 
a m 
ISS ore SUP: ke ome 90.7 29.6 
TO) scat SSS, 5 ck ae eee 86.3 2D2, 
Siem. Meme ee Aa We Pe. 15> 76.4 26.1 
2) ee te Pe Ne) teh nS 65.4 DPR D 
PAS Sh A ey. eh os Siegen ona 58 .4 Pa AG) 
Sl) & See eet oo Ree eee 54.1 19.6 
OOM re PMO Ss dua 5 50.9 18.8 
ND) ol BY AWM Ha ag CO Ota 47.6 19.5 
AY eh eae haere Oe ys 44.5 20.1 
SO) 395 Soo eecoecec, ae es ee 41.3 PAO). 7 
DOME enya Soars las tees 38.9 21.5 
CUS 3 ot 8, Stor cae eOrmoBeats 36.8 21.5 
CRieobhe 8 os SDA 34.6 21.4 
Oe MS me kets eae es 31.9 217-5 
CD ae per Oek cate, Sede cs, sei Ge 29.6 21.4 
SOMES iatsk Se ae ee hl 5 28.1 21.4 
ST sy i nae Gee eee 26.2 16.5 
(OU sc oe RN 2 oe NOME agree Ptad 24.4 9.3 
OST a Meee oh aor e 22.8 Dink 
ee eS EEE 
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TABLE 424 


CANCELLATION — INDEX: AGE DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
< M 
PERCENTILES 17-14 yrs. 18-15 yrs. 17-14 yrs. 18-15 yrs. 
Letter Letter Letter Letter 
a m a m 
GG ree en ER ates 85.1 134 88.9 35.9 
D0 ice tire ee ee 68.7 15.6 58.4 29.7 
Ee ee oe, 57.8 13.0 49.4 25.9 
AWE IS curicte tae 52nt 15.8 48.3 Don 
Ones Be eh oneee ve as 44.2 12.6 Bisa! 24.2 
GOL a SANA Coen nee 39.2 20.5 Some 24.4 
On a oer soe a 35.4 20.6 29.6 24.0 
SOP Lae a a) tal tect os 25.9 16.9 Deer, ED) 
OO Pa ee ee PALS 26.7 26.3 18.6 
TABLE 425 


CANCELLATION — ACCURACY: AGE DIFFERENCES IN PERCENTS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
PERCENTILES ; i tes pre 
a m 

Lite ge ORE ks 2c RRR ae 22:32 haps 
Oven esa sea eee seroma ae 18.6 Dis 
Hee a Section ee eae 16.1 5.0 
DOP wes Rousset Pees cake ee 13.3 4.8 
DA en RON he 5,F5, So aces eon 11.9 4.6 
SO ea ees «coe ee 1135 3.7 
DOS Ota ce a! Gt oe 11.0 Det 
Al) ee Boon adh. esa he ae 10.0 Len 
PE met irs 6. Sees eae 8.9 1.0 
LUNI Beet. URS. Gage Paces 8.2 8 
ODay Mone we eee ere a TET 8 
GOW SE tran, erate ao te are ae 6.9 Ae 
Gols te de eet ie. eee 5.8 6 
COG ee oo oe 5.1 3) 
CD gee ogc Come en am ee 4.2 4 
SOPs seit an ete seaen ise 33.8) 3 
S15 eR ce (5 SERPS O58, i 2.3 
O10 eae Fo Seis OC aes ic LED 2 
i eee te 9 a 
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for all boys, and Table 420 for school (X) and working (M) boys separately. 
Tables 421 and 422 make the comparison in terms of accuracy. 

The gain in index between fourteen and seventeen, with the letter a 
used, is large, a median of 37 seconds. Between fifteen and eight- 
een, with the letter m used, the median gain is 25 seconds. Both 
school and working boys make large gains, which are much ereater 
for those below than for those above the median. School boys gain more 
than working boys between fourteen and seventeen, whereas working boys 
gain more than school boys between fifteen and eighteen. Since in most of 
the tests of a routine type, similar to cancellation, school boys have 
reached the end of the period of rapid yearly gain earlier than working 
boys, the explanation of the greater gain of the working boys between 
fifteen and eighteen is doubtless found in their later maturity. 

To determine the effect of the introduction of a new group of school 
boys at sixteen years upon the outcome, the percentiles for X,; and X, in 
index of cancellation at sixteen (letter w) were worked out. The Xo series 
proved slightly superior to Xj, in spite of a lack of previous experience with 
the test. However, the median difference was only 4 seconds, whereas 
the median gain for the entire X series was 25 seconds from fifteen to 
eighteen years. 

In terms of accuracy the trend is in most respects similar. The gain is 
large from fourteen to seventeen (a median of 8 points) and much smaller 
from fifteen to eighteen (a median of 1.0 point). The gain is great for in- 
accurate boys at the bottom of the scale, but small at the top of the scale. 
It is larger for working than for school boys in both instances, doubtless 
because school boys were at the start nearer perfection in accuracy. 

The corresponding age comparisons for girls are presented in Tables 423 
to 426. There is a median gain of 41 seconds in index from fourteen 
to seventeen in cancelling the letter a, and of 21 seconds from fifteen 
to eighteen in cancelling the letter m. In the case of the girls also, dif- 
ferences in the lower ranges of the scales are much greater than those in 
the higher ranges. School girls, like the boys, gain more in index than 
working girls between fourteen and seventeen, while working girls gain 
more than school girls between fifteen and eighteen. A comparison of X; 
and Xo girls in index of cancellation shows that the introduction of the X» 
girls had but a slight bearing on these differences, since at sixteen they 
were very slightly superior to X; girls. Their median is 3 seconds above 
that of X;. In accuracy, the situation is the same as in the case of the boys. 
With the use of the letter a, the median gain in accuracy from fourteen to 
seventeen was 8 points, whereas with the use of the letter m the median 
gain from fifteen to eighteen was only 1 point. In both instances working 
girls gained more in accuracy than school girls, probably because they were 
farther from perfection at the start. 
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TABLE 426 


CANCELLATION — ACCURACY:. AGE DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
i a a a 
x M 
PERCENTILES 17-14 yrs. 18-15 yrs. 17-14 yrs. 18-15 yrs. 
: Letter Letter Letter Letter 
a m a m 
IO te aren eres 14.6 4.8 20.5 6.9 
DOMS FS heen ee aa 12.6 4.5 19.0 4.9 
SO Waite aie vce us 10.5 3.2 14.7 4.0 
AQ A ain Se Baly sve sac os 8.7 ite 11.9 1.4 
DEE hy Ranta 6 6.9 1.0 10.4 6 
GO Maat cos ee 5.3 2G 8.8 3) 
TAU AD Sey Same, be eae 3.5 3 ou .2 
SOs oe eet mae PAA al 5.1 —.1 
OO eee nie si ae aif —.3 3.2 —.3 
TABLE 427 
SUBSTITUTION — INDEX: PRACTICE PAGE 1— YEARLY DIFFER- 
ENCES IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 
Boys 

PERCENTILES 15-14 16-15 17-16 18-17 
OMe es Cone 3 21.6 24.4 —1.2 —.8 
LORIE acnceceee aes 22.6 20.2 — .8 1.2 
Lop cee se caro: en, 24.4 17.8 —1.4 2 
PAO he Rts sas ae 2120 18.8 —.2 0 
DOF ee tae es 19%2 17.0 6 —.3 
SOS eee 18.2 15.4 1.0 —.5 
OO ee kee ene 18.2 14.6 1R6 — .8 
A rite ta oat to ales 18.0 14.2 1.0 —.2 
rian Ate Rec nce n eee 17.6 13.6 1.0 ail 
SOUR cee ee 17.6 12.0 8 4 
Doe omen are eG 11.2 2 1.1 
COTS aR ee 16.8 11,2 2 122 
Gosce cf che ae at 16.6 10.6 0 Rees 
(Ube ten 15.8 10.2 6 1.5 
COLES Ret eee gee 15.0 11.2 0 ibgil 
SO ca ee eee 13.4 11.4 —.2 9 
Some ale rer 13.6 9.6 —.2 a3) 
OO a Ot eee 14.6 Th Pe —.4 2 
OORe nen 12.0 10.4 —.8 1.0 
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SUBSTITUTION 


This test, next to memory, furnished the most constant conditions from 
year to year for the five years. The method of administration of the test 
was changed at sixteen years by reducing the practice pages from three to 
two. Accordingly, year fifteen to sixteen cannot be used for comparison 
with other years except on the first page, which was not modified by the 
change of procedure. 

The yearly differences for the percentile scales of page 1 are presented 
in Table 427 for the entire group of boys, and in Table 428 for school (X) 
and working boys (M) separately. The tables show a large gain in index 
from fourteen to fifteen (a median of 18 seconds) and a smaller one from 
fifteen to sixteen (a median of 12 seconds). Above sixteen there is no gain. 

In considering the records of the school group, it seemed possible that 
the small gain between fifteen and sixteen might be due to the introduction 


TABLE’ 428 


SUBSTITUTION — INDEX: PRACTICE PAGE 1— YEARLY DIFFER- 
ENCES IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
x M 
T ERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 | 18-17 
Ft) PRIN re hac A, Gala hig mcd ss PAO) AR A IO) 5.9 IES | Dy | Bebe eal Sl G8 
PAU) a. Ses A ees ee ner ee ee 28.3 6) 1 Dal 10,4) 29) 24.8 | —2.2) 4.6 
Sm eke eee oe eee as 30.7 Ay 2 ono 1208) 20.4. P21 4A 27 
AAA): 3 ene hd Sas Cn ee 27.9 Oa@ || B25 | Oey 1) ee es) sl PR a 
A) RE a Rees es a. kh ee nee 20.4 9.5 thew 8.8. | 1o.4 | 1825 A B®) 
COME eat eet. otek: D3} 9.6 16 7.8 IPF) || 1G) <9) if di) a, I 
TAO 5 ld 8S, eee el ae ree Pl) 9.1 ila) £@ NOE? | aA LS) Be 
SO Sa aN ee uk kek cbse -sipy= 19.0 GS | LG NOG 9.7 | 11.9 DA ALD 
CO cai atts &a eed ae rae iy 2 9.0 1.6 8.6 AO) || sal i) Boe 
TABLE 429 — SUBSTITUTION — INDEX (IN SECONDS): PAGE 1 
Boys 16 Years 

PERCENTILES X Xo (X2-X1) 

TNO): sna ce ree Om 159.6 158.8 8 

20) ies ee cs Boke 149.6 142.0 CB 

Op te A ae 139.6 132.2 TA 

AQ) gee ere) chk 130.8 124.0 6.8 

COE 2 Me Seek eA 122.0 117.2 48 

OO aaa ie 115.4 112.0 3.4 

1. see ces 109.2 107.0 yet 

SO Mette. eo a 103.0 102.0 1.0 

OO Re ees. oo ie: F 93.2 91.6 1.6 
ve EEE —E—EE—EE————EE—— 
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TABLE 430 
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SUBSTITUTION — INDEX: PRACTICE PAGE 2— YEARLY DIFFER- 
ENCES IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 

PERCENTILES 15-14 17-16 

Deed Meee teh oe RPA 14.2 ies 
LOE Seperate 16.4 5.8 
OAs eee ee ee 14.2 3.4 
QO YE ema coe ee 14 3.8 
DOLE 1 WAR Tes es: 4.4 
0) Pte A, Pon 112 4.2 
SO re sees 11.9 3.0 
AQ ees Sa cote a 13.1 2.0 
MD es) cere Ma? care 13.4 1.0 
Oise er Retake isco ae 13.6 4 
DO wie eae autt tee 13.8 — 4 
GO! ER Reece 14.0 —§ 
OD: 34 eee ee 13.6 —.8 
(Ow tepetet tee ee 13.6 — 4 
TOA AE eee ms 13.8 —.2 
SO aes rs 13.6 4 
SO sods Moet aon 12.8 6 
oD Uae adept a ere 9.2 2.6 
DORMS Paes as ilaeay 8 

TABLE 481 


bo 


RONWny ABwHAN aay 


SUBSTITUTION — INDEX: PRACTICE PAGE 2— YEARLY DIFFER- 
ENCES IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
x M 
P®RCENTILES aaa 
15-14 17-16 18-17 15-14 17-16 18-17 
1O ee ee ce eee 24 Gal ie2 16.3 3.3 —1.6 
20) C5 eek Le een 22.8 1.3 13.8 13.8 3.6 — .6 
OO |e nD cane ontriaceade Bile 4.5 1236 11.5 — A i 
AN) oo os Dee ee er awe 21 4 8.4 od, 4.0 il 
D0) 45 cee eee 22.3 ec 7.6 9.5 P| 1.6 
60 5 95, eee eer ae 2120 1.6 ec! 11.0 4 2.1 
70 ne oS lett oo eee 1.4 (fc) 12.2 —1.3 2.9 
SO ee a ee 17.9 1 11.0 9.6 0 1.4 
OO) atirek eee nen ee 14 Le 9.6 1053 1.5 — 3 
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of a new and unpracticed group of school children at sixteen. To test 
this hypothesis, the records for the first group of school boys (X,) and 
the second group (Xz) were summed up separately and are given in Table 
429. The second group of boys, in spite of lack of practice, is slightly supe- 
rior to the first. Accordingly none of the decreased rate of gain can be 
attributed to the new group. 

Between fourteen and fifteen school boys gain faster than working boys, 
but between fifteen and sixteen working boys gain much faster than school 
boys. Above sixteen the gains are small for both groups. Between seven- 
teen and eighteen, school boys gain more than working boys. 

The corresponding facts for page 2 of the substitution test are shown in 
Tables 430 and 431. Since at sixteen years, and over, page 2 was given 
with a warning that the memory page would follow it, but under sixteen 
without that warning, no direct comparison of the change from fifteen to 
sixteen can be made. The gain on page 2 from fourteen to fifteen is large 
(14 seconds), but above sixteen there is no change. The same type of 


TABLE 432— SUBSTITUTION — INDEX: PRACTICE PAGE 2— YEARLY DIF- 
FERENCES IN SECONDS, WITH CHANGED INSTRUCTIONS, 
BETWEEN THE TEN-PERCENTILE SCALES 
Boys 


PERCENTILES 


_ 
nf 
run 
or 
ins 
= 
un 
on 


Woe 
Se) =) 
Te al 
bow 


One) S.C Sp Ste ay MPO) gece ae oe Loe Cee) 


| 
a 
Sankaohuas 


| E 
WN rNDOOSNNA 


TABLE 433 — SUBSTITUTION — INDEX: PRACTICE PAGE 3— YEARLY DIF- 
FERENCES IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 

PERCENTILES 15-14 PERCENTILES 15-14 
OM a eet ae os ee G 6.6 Nie ety tate, Moi pecan 9.2 
HOD 6 a 450 ae wee 9.4 CO et et hee se 9.0 
Noyes, en oo a ee en eee 8.8 ODue ee cei ok asi: 9U1 
ARMED sf ss ay a} ve 8.2 TO res seater oth es 8.4 
D5). ea a et pe a 10.2 (Dre eee eee 7.8 
DO Mati Poet eer bal « 9.4 SOM Reese ine es 7.2 
OD Mr er: ats keer ie Sut Ie ee eens 7.8 
Dy Sea ee ee 8.0 OOS Rua es 8.9 
OMG oi or os.) sy Me 8.4 aes - Seka ees, aeieree 4.5 

DRED at es ety 9.0 


~ 
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TABLE 434 


SUBSTITUTION — INDEX: PRACTICE PAGE 3— YEARLY DIFFER- 
ENCES IN SECONDS BETWEEN THE TEN-PERCENTILE 


SCALES 
Boys 
PERCENTILES 15-14 am 
LO! Siete. tae. toa et oe coe oi ee Zoek 8.6 
20) ARE Pe FMS ed ee ee re 17.9 TO 
30s, ee a ies ne. Eee, 15.4 5.8 
CO: Ae ON Me GNF oo uae | 15.8 6.1 
OO) Beery anaes Sees hae is ae 15.0 4.2 
60. SEES tank: WE Oe om ee acne Fe 14.1 5.1 
LO dost Sul Soe ee aecsee eee See 12.5 5.6 
Ooh i a Na as SW: er em 1227 4.5 
(SOG Cathe ae ale aera oA Da 10.4 2.0 
TABLE 435 


SUBSTITUTION — INDEX: SUM OF THE PRACTICE PAGES — YEARLY 
DIFFERENCES IN SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys 

PERCENTILES 15-14 17-16 18-17 

De ee her te a cam Ack eee 48 —3 0 
LO ora se eee int ae 46 —1 3 
LD Seen meg Rien cere 40 5 ih 
20) Gi sa sa, eee 42 5 —3 
2OEE Af Se? 2 oe oe 41 7 -3 
SOs eee ee 39 6 0 
CUP, Ae tan Se oe 33 6 3 
2 esp Ph Ayia en as my Sat or 41 5 3 
AOS, jest deren a AR 41 2 4 
O0) WaT ata ton et ee 38 —l 5 
Si eee AT ORME n LANE. Gt 37 —1 5 
60 te A eck tee 40 —1 5 
OOP. AA Masrie euch cl eee ee 38 0 4 
LOn Stes es ee Sree ae 37 0 4 
iO gamed uve saree ete 36 1 2 
SO) 4 see 2 ace ee: 36 0 2 
85. : So Ra ae eo eee 38 1 3 
al er ali PRE a lec ag 34 0 4 
DOF sinad) syne 8s, omen eee eae 27 —7 9 
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difference between school and working boys obtains as on page 1. School 
boys gain far more than working boys from fourteen to fifteen. Above 
sixteen, working boys are at a standstill, but school boys gain from seven- 
teen to eighteen. The fifteen-to-sixteen-year difference for the two groups 
is shown in Table 432. School boys made no gain after receiving the warn- 
ing that the next page would be performed from memory, whereas working 
_ boys did. The results show a much greater degree of caution and fore- 
thought on the part of the school boys. The working boys plugged ahead 
without consideration of the fact that the page constituted a last chance for 
learning. Page 3 was given as a practice page only at years fourteen and 
fifteen. The gain during that year is given in Table 433 for the entire 
group of boys, and in Table 434 for working and school boys separately. 
The gain is still marked (9 seconds), and is greater for school than for 
working boys. The sum of the indices of the practice pages form the basis 
of Table 435 for the entire group of boys, and of Table 436 for school (X) 
and working (M) boys separately. This table shows the very large gain 
from fourteen to fifteen—a median gain of 38 seconds—and the very small 
gain above sixteen. The chief contrast between school (X) and working 
(M) boys is the greater rate of gain of the school boys between fourteen 
and fifteen, and again between seventeen and eighteen. 

The tables showing the yearly differences in index on the memory page 
are given for the whole group of boys in Table 487, and for the school (X) 
and working (M) boys separately in Table 438. The tables show a gain in 
index between fourteen and fifteen. In other words, there is not only a 
great gain in the speed of filling in the practice pages during the year four- 
teen to fifteen, but the memory page is also better done. The amount of 
gain is greater for the school than for the working boys, (a median of 14 
seconds as against 6 seconds). Above sixteen there is little or no change 
except at the lower end of the scale, where there is a gain. 

The yearly differences based upon accuracy of the memory page are 
shown in. Table 439 for the entire group of boys, and in Table 440 for school 
(X) and working (M) boys separately. The accuracy is perfect in so high 
a percentage of cases that the differences are at best small. There is a 
slight gain each year. 

The yearly differences in index for page 1 are shown for the entire group 
of girls in Table 441, and for school (X) and working (M) girls separately 
in Table 442. The tables show a large gain (a median of 18 seconds) from 
fourteen to fifteen and a smaller gain (a median of 8 seconds) from fifteen 
to sixteen; above sixteen there is little gain. A comparison of the school 
and working girls shows that school girls on the whole gain most. Adult 
capacity is reached at sixteen among working girls and at seventeen among 
school girls. . 

Table 443 shows that the unpracticed girls who began at sixteen 
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TABLE 436 


SUBSTITUTION — INDEX: SUM OF THE PRACTICE PAGES — YEARLY 
DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys 
—————— i EEE 
x M 
PERCENTILES 
15-14 17-16 18-17 15-14 17-16 18-17 
1 Ueber ein wing ce er Aale 107 Day 43 28 Da 10 
20M. Gilet et ake oe 73 14 28 31 a 7 
3003 teste Seite te 66 6 25 33 1 5 
AO) crete Fee sate LS alm oe 63 +f 22 34 3 11 
OO) Fees aru ease ees 61 2 21 28 4 9 
GO.) a ae toe 2 58 2 18 29 2 9 
CO Rieke fc eerie ane 55 1 15, 24 —5 9 
ee ee 54 2 15 19 —2 —18 
OO awe oe ee 41 il 16 11 3 —15 
TABLE 437 


SUBSTITUTION — INDEX: MEMORY PAGE — YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
Paar 4 Pager 3 
PERCENTILES ' 

15-14 17-16 18-17 

Sas See. eee ee Lies 13.8 8.3 
ee ear Sec foot 6.4 4.9 7.8 
tS Pat eee ea Sher. renee 16.2 9.5 —7.7 
20) Sepa eee seer ey, Sa OFF 429 —1.1 
Part Sache ata hei te Poesia TAY 12.2 6:3 —2.1 
SORE Le Se ee 14.5 2.2 —4.7 
GOs I reat ee ae ae 10.3 — 5 —3.2 
AO Se cic eae tee ee 8.9 3 —1.5 
tS pM Ni oe: Data Ge 9.1 Bi —1.2 
OO Re ee eee eee 8.5 9 —1.3 
87 pasate ah Se hari 0 Hp yt i ica ihn sal 
GOwsts. Vee eT ee Wiha? Lee 1.0 
RD. Bet, Ae ae p 7.6 He ey 
CU reo heita. no pi ec 7.9 — 4 2.4 
CB" on ety tee ae 8.3 — 9 3.1 
SOs) Saar ate eerie 8.8 —1.8 2.9 
85-5 ee eee 6.5 —1.8 2.4 
OO 5 Sah Film makes nee ee 5.9 —1.4 Le 
OD e rci ea auatee ae ee 3.6 i Sif 
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TABLE 4388 


423 


SUBSTITUTION — INDEX: MEMORY PAGE — YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
x M x M 
PERCENTILES 

15-14 15-14 17-16 18-17 17-16 18-17 
LOR ce aR fies aie ss ek 45.2 —12.5 —11.1 45.6 17.4 12.4 
Dee ean eae ty eae 30.0 -— 9 — 8.2 30.4 24.1 —3.2 
SORE EMSRS LD. bb Sashes 20.0 5.4 — 8.7 20.9 Zea —8.6 
EL) oa'g Oe ee ee ae 15.3 6.3 — 4.9 18.1 5.1 —6.2 
Gl lsc dy St een eee 14.2 6.3 — 1.1 16.1 6.4 —3.1 
GORE ered bre Sia e 8 12.8 5.8 — 1.7 15.0 5.6 — A 
ZOWNIO®. oh. ah leek 11.4 5.3 — 3.1 12.9 3.9 if 
SOM ano ee a ile 5.1 — .5 6.6 iL ze 1.3 
Sh) lg a Da eee emia: 6.8 5.5 — 1.3 6.3 —.9 2.2 


TABLE 439 


SUBSTITUTION — ACCURACY: MEMORY PAGH— YEARLY DIFFERENCES 
IN PER CENT OF ACCURACY BETWEEN THE 


FIVE-PERCENTILE SCALES 


Boys 
PERCENTILES eee baeee Page 3 
AY 2 a da ie 2 ae i 74 A —2.1 
LOmepes Semecirs Sere) ce tyre de 15) Wort Sh, 2 
iTS a, ae ee eee cae 3.6 il 7 1.0 
SI se pe oat cial See aa B83 ee 5 
OK «5413 eae ee 7 1.0 1.8 
SO oe a eS 275 zi 8 
Shaan MAN ecru asd & 1% 8 9 
AY 5, AO eee 1.4 KL. 1.6 
AS eee OAs an. ee a Se VEZ, 6 2.4 
ROME ees 2, okie os silk 4 2.4 
ENS: say riche Ol ee aA ae 8 3 2.4 
GOMeee ood ses 6 3 205 
Gomer Ak Ht iawes 210 Pie | m0) 
TD: & Se ara 1.6 0 0 
Ome ce cts s 0 m0) a0) 
SO atc meaner cos Bo vs. te 0 -(0) 0 
Some eee eee be AO) m0) m0) 
OO ears fas Pees ria iey ) ses m0) m0) 0 
i 5 Se ve ee eo eee m0) a0) 0 
we ee ee eee ee ee 
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performed this test better than those who had had the two previous trials. 
Accordingly we must conclude that the drop in gain of the school girls was 
not conditioned by the introduction of new and unpracticed individuals. 

The yearly differences for page 2 are shown in Tables 444 and 445. The 
tables show a large gain from fourteen to fifteen (a median of 13 seconds), 
but small gains above sixteen years. The differences between school and 
working girls are similar to those of page 1. School girls gain much more 
from fourteen to fifteen than working girls. Between sixteen and eighteen 
school girls gain slightly more, although in the year seventeen to eighteen the 
gain is a bit larger for working girls. 

The modification of the difference from fifteen to sixteen brought about 
by the change of method at sixteen, is of interest because it affected the 
school and working girls differently just as it did the two groups of boys. 
The two sets of differences are shown in Table 446. 

The warning that page 2 would be the last practice page led the school 
girls to take relatively more time for it at sixteen years, and accordingly 
make no gain in record above the fifteen-year rate. The working girls, 
however, went ahead with a maximum speed in spite of the warning, and 
therefore did make a gain. The school girls show greater caution and con- 
cern for the outcome than the working girls. 

Page 3 was given as a practice page only in year fourteen to fifteen. It 
shows the same tendency (Tables 447 and 448) as the two previous practice 
pages: a gain, less in amount, but still large (10 seconds) for the whole 
group, but a much larger gain for the school than for the working girls 
(a median of 17 seconds as against 4 seconds). 

The yearly differences in terms of the sum of the practice pages (index) 
are shown for the whole group of girls in Table 449, and for school (X) and 
working (M) girls separately in Table 450. They show a very large yearly 
gain between fourteen and fifteen, when three practice pages were used 
(a median of 43 seconds), a small gain from sixteen to seventeen (median 7 
seconds), and still less from seventeen to eighteen (median 2 seconds). 
The contrast between school and working girls is that school girls gain far 
more than working girls. This is strikingly true up to seventeen years. 
Between seventeen and eighteen the gain is slightly greater for the working 
group. 

The yearly differences in the index of the memory page are shown in 
Table 451 for the entire group of girls, and in Table 452 for school girls and 
working girls separately. There is a consistent gain in index of the memory 
page up to eighteen years. It is particularly evident in the lower ranges of 
the scale. The gain is larger between fourteen and fifteen than between 
sixteen and eighteen (a median of 12 as against 5 seconds). The chief con- 
trast between school and working girls in the memory page is the same as 
it was on the practice page. School girls gain more on the whole than 
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TABLE 440 


SUBSTITUTION — ACCURACY: MEMORY PAGE— YEARLY DIFFERENCES 
IN PER CENT OF ACCURACY BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys 
x M 
PERCENTILES 
Page 4 Page 3 Page 3 Page 4 Page 3 Page 3 
15-14 17-16 18-17 15-14 17-16 18-17 
Ory care Aye: fe: He 20 (3) n0) 4.8 —3.4 3.1 1.8 
AU" SS ee one ae 4.2 4 5.5 Deli 2.8 —1.6 
lion ee eae eee 2.8 tf 5.9 PASE 2.2 — 7 
| os is bial ea De ee ni ibe ee 3.0 1.33 1.6 A 
BO og aaa ee ee ee af 2.0 1.8 515) 9 1.9 
(GO) tas Rr We et rae 8 1) 6 A 6 2.0 
Th 5. 6 asi ee care ane A m0) m0) a) 0 0 
ES em: Svea e Anais, Sent eae 3 m0) 0 ih) 0 AO) 
OO Lae. hae eee 2 eters F pul 0) m0) 0 0 0 
TABLE 441 


SUBSTITUTION —INDEX: PRACTICE PAGE 1—YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 

PERCENTILES 15-14 16-15 17-16 18-17 
ee kbar 27.6 13.4 —1.2 atl 
HOW), nou eae 4 PR3Y(6) 13.8 12 —2.5 
i) ree ey et gate PANO) 12.6 6 —1.2 
teas ne. Seth ower as 20.0 12.8 6 tl 
PAS ss i a 18.4 11.2 8 WY 
Sees ot ce) Geka 18.8 11.0 vez Sad 
SOI meee eens 18.8 16 1.4 DO 
A) eerie sg es 18.4 10.6 1.4 P20) 
BOWEL s oP ree ke: 18.3 9.7 1s} 1.0 
wa, Pee eae. (392 8.4 1.4 1.4 
DOP lc gerohesal Bic) se: 16.6 9.0 iG ley 
GO eae ta. Soe s e 16.8 8.0 1.8 8 
G5 See oe Ps ots 15.8 7.8 2.0 8 
(ts Sa eae 15.0 8.2 2.8 12 
Tica Vea ae eee 13.6 9.0 3.0 —.3 
S0eee es bees {1:8 3.8 4.4 ag) 
SOMME eT Ps. ers 12.6 —1.8 3.6 —1.6 
OUR Meer eae 13.6 6.4 0.2 2 
Ut See doa aor 9.0 9.5 4.3 —1.6 
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working girls. Their more rapid yearly gain is striking up to seventeen 
years. Between seventeen and eighteen, the gain of the working group is 
slightly greater. It seems probable, therefore, that school girls, particular- 
ly the most efficient of them, have reached an adult capacity in routine 
learning at seventeen. The less efficient school girls and the working 
girls go on gaining up to eighteen and perhaps beyond. 

The yearly differences for accuracy on the memory page are shown in 
Table 453 for the entire group of girls, and in Table 454 for school (X) and 
working (M) girls separately. The best quarter of the girls have a perfect 
accuracy throughout the years, and therefore show no improvement. In 
the lower three-quarters, a small but steady gain in accuracy from year to 
year is present. A comparison of working and school girls shows no con- 
sistent tendency from year to year. Between fourteen and fifteen the im- 
provement in accuracy is due entirely to the working group, and between 


TABLE 442 


SUBSTITUTION —INDEX: PRACTICE PAGE 1—YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 

15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
LO rece oats 34.0 EZ 8.5 4.2 16.5 21.6 | —3.0 —2.1 
20 cent ete 28.9 13.1 5.1 2.6 15.4 13.5 |—1.7 elk 
SO ee eee 25.7 iil fa 5.7 1.8 1So0 12.4 —.2 4.8 
AO oA Wen ace he 24.6 8.8 8.2 1.4 14.3 ilove isi 6.3 
D0: At are 22.3 8.5 8.4 4 14.0 10.3 Se 4.0 
OO oa ules 20.6 7.0 9.5 —.4 13.8 8.5 a 4.3 
HO Gentes et 18.7 7.8 8.0 —1.0 12.3 8.2 — 8 4.3 
SOY elie 6 eit 5.8 8.6 —1.6 9.8 10.4. | —4.5 Ona; 
OO Se cai aa: 15.7 5.8 9.0 —6.1 4.7 14.2 |—2.4 3.8 

TABLE 443 


SUBSTITUTION — INDEX (IN SECONDS): PAGE 1 
Girls—16 Years 


PERCENTILES X Xe XX 
10) 45 4s eae 168.8 156.0 12.8 
PAVE We bly Situ one 146.8 139.2 7.6 
30 oe" eee cae eee 136.8 132.0 4.8 
40). 3 eres ees 131.0 124.8 6.2 
50 ee toe ee ee 126.0 118.0 8.0 
GO" a secrete ae 119.8 112.0 7.8 
(O'in> ane 113.2, 106.6 6.6 
SOS eee ear 106.6 10220 se 4.6 
90th See 99.8 92.0 Cs 
ee EE eee 
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TABLE 444 


SUBSTITUTION — INDEX: PRACTICE PAGE 2— YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 

PERCENTILES 7 15-14 17-16 18-17 
See Me: 19.6 22 —1.0 
Oar Aaa ces oe. 15.4 3.4 —2.0 
LOE acre a ae 15.8 4.8 —1.5 
D4) 2 ae an ae 16.8 4.0 heya 
Dee ee ese 17.0 4.6 4.9 
Bea cm cd ETRE 16.6 4.4 3.1 
SO Woe: Mek esis hea 16.4 2.6 3.7 
CEA) en Stacy ctveh Ag hued 15.6. 2.6 4.1 
71. Se ere 13.4 2.6 4.5 
HO ete eee ae 13.2 2.4 4.9 
SD erg kos 11.8 ae 4.8 
CORN Es All. 11.0 222 4.2 
(Os a) ape eco ee Se 10.4 2.0 B.0 
PAU Soe chaincs rece 10.0 2.0 2.9 
Om owr econ Mahe: 9.6 2.0 2.3 
ee 11,2 1.6 1.9 
SOs Fed Oe ve Ole 10.2 1.6 1.3 
OOM wear ios 9.2 3.0 Py) 
OS. Sl eeaerres 10.6 1.6 1.8 


TABLE 445 


SUBSTITUTION — INDEX: PRACTICE PAGE 2— YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
»,« M 
PERCENTILES 
15-14 17-16 18-17 15-14 17-16 18-17 
OMe aoars tes hee sae = 220 14.9 4 8.0 —.3 1.6 
OMEN, Sosa ce els 24.1 9.9 B32) 137 6 2.6 
S10) saw Be a Arata eee 21.8 6.4 5.6 147i 1.8 8.7 
A) RM te Moyne ep se is 19.2 6.3 4.2 12.6 Ded 5.9 
Me: vo sihis me. tee) fe 16.3 4.0 3.2 11.4 15 Gad 
OUla Get) ce, Cee er 15.6 4.1 ZED 8.9 he? ao 
TAU ee ee Reg 15.4 3.9 ih 6.4 —1.0 We 
SOP. pi ee en ee 14.5 3.9 Lea 3.8 6 id 
OO at te eta cd heel 3 oF 13.4 5.6 8 4.1 —.3 hc) 
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sixteen and seventeen it is due entirely to the school group. Between seven- 
teen and eighteen the working girls gain most. 

The results indicate that in the copying part of the test large yearly 
gains cease at sixteen years. Above that point some improvement takes 
place, which is in general greater among school than among working chil- 
dren. In the memory part of the test, which is the measure of the perfec- 
tion of learning, the same thing is substantially true of yearly gains, except 
for the group of very inferior girls, who keep on gaining up to eighteen years. 
The gains in accuracy are small, because of the high proportion of perfect 
records, but they keep on up to eighteen years. 


TABLE 446 


SUBSTITUTION —INDEX: PRACTICE PAGE 2—YEARLY DIFFERENCES 
IN SECONDS, WITH CHANGED INSTRUCTIONS, BETWEEN 
THE TEN-PERCENTILE SCALES 


Girls 

PERCENTILES 16-15 cue 
10:32 o. ee ech cer) See —5.5 10.8 
20 Tea yes io ecient ee —2.1 5.6 
30 ee ae ee Ee Bl See oe 25 ae 
1 ERA For Beet ene ease a ES 2.0 5.7 
DO ee, Gees eee Pie ian ee ies 3.3 4.9 
(6,0 ey eae MCI Mc seher ire be eee oe 2D 5.1 
CO ees ts cera Bre eee Peter ae 1.4 yep 
SO Ree oe cee coe Ber ae —1.0 ed 
OO Raab ters eR eee —2.0 5.0 

TABLE 447 


SUBSTITUTION —INDEX: PRACTICE PAGE 3— YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
PERCENTILES 15-14 PERCENTILES 15-14 

Be Pcs Tn 13.0 Ae Nhe Ur 10.0 
1Osaeh tee 0.8 Ae 14.0 60. a ee 9.8 
(Pte, Seiten ae ON 11.2 65" kins ees 9.8 
ane: Near wee ee 10.4 10 .24.. ee 8.6 
ae aa dee is Met 11.8 15 ty 7.4 
BOVE ks ae ee 11.0 80 Jn. 2 66 eee 6.6 
‘ee? bok. 9.6 ee eae 7.0 
40:4. eee 9.4 4/100, Sa aoe oka 7.0 
Ao | ee 9.8 Os. ake ae ee 3.4 
7) net, far 10.2 
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TABLE 448 


SUBSTITUTION — INDEX: PRACTICE PAGE 3— YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Girls 

PERCENTILES “an 15-14 
DS eae ee ea ee 2 21.4 al 
CAO 1 Se) ee ee 17.8 iss) 
SY of Ses geelee open eee 18.0 6.8 
AO Gay OE. cece aeaee | 18.3 475 
0) Be ey oe Re ee Ce. 17.4 4.0 
CON o. 5 Rh Babe. Gane 15.8 300 
Dk s ee SIE: SEI een 14.4 yall 
SDL 5 Sele Saas Nae eee, 13.9 1.0 
OO EP cae eee h  e ial —1.0 

TABLE 449 


SUBSTITUTION — INDEX: SUM OF THE PRACTICE PAGES — YEARLY 
DIFFERENCES IN SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Girls 
PERCENTILES 15-14 17-16 18-17 

OS Ope omc CRMs 41 6 3 
14 poe ops Semmes oe 55 9 —§ 
Se as Mn alee a parece fe 54 10 —3 
AU) Mma h oe er tay *o eel best peck 52 11 1 
OE mae ec wk ar iat Perce: 47 9 1 
Ss Rap Apepio ne ee cee 46 7 0 
SOM EC at ic) Pia ser Lelal aim fers 41 8 —1 
ANN oar Shs, vere ske stasis 40 8 —1 
75S 3S. oes eae 41 7 1 
BOR eR teow, 8 he is. 43 a 2 
OOMEEC CN econ sy obs. rs 42 6 4 
(OO) & ook ao. Gece Ica 40 5 4 
(Coy: 6S Bo au ee eee 37 5 4 
105 Soon aOR ae 34 6 3 
TODS -8. ho, RE enon eae 32 7 1 
SOMgrse terres ta fei hat les 31 8 1 
e166 aha Moats ee 29 9 1 
I) eee ope eee Rees 28 8 0 
OOM th, > sakemyst Ts 25 Ul 0 
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TABLE 450 


SUBSTITUTION — INDEX: SUM OF THE PRACTICE PAGES — YEARLY 
DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 5 
15-14 17-16 18-17 15-14 17-16 18-17 

TORO Saa earn tae ee ee 92 31 —1 ih 8 —6 
PE ane SAL eas wcyr 73 16 2 31 3 3 
oO neaeetenicerichadiid sheds 55 12 5 34 1 7 
AQ) ORE We kor Shae ee 63 11 6 28 1 7 
5 eens Bre sais) be Reon ee 57 12 5 26 + 8 
COP EVOE hee peatec a ee me 54: 16 3 32 0 ips 
AU ete ae Wace ss» 52 18 1 23 —3 14 
SQ a aeeee ec eet om aera 44 19 —1 15 —2 - 14 
OQ) Bmp Aas cea ese 38 19 22 5 —10 16 


TABLE 451 


SUBSTITUTION — INDEX: MEMORY PAGE — YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
Paar 4 PaasE 3 
PERCENTILES 

15-14 17-16 18-17 

Dine. gone eran at ey eee 33.4 gees 1.8 
Os: eae 2 ee 28.0 — 8 27.0 
LS Mite oe cere ee a cee 22.6 3.0 28.3 
20! Fee ct Sa eee Te eee 17.6 15.7 16.6 
DOr Tene starter de ane cca 15.5 15.5 2 
30 32ce Meee a oeyee 14.0 11.0 8.3 
BPA rece Recs ecpieers percha 11.8 7.0 als 
AO eee 6 kee acorn 10.2 5.2 6.3 
ADs id ea oa ah ee es 11.5 5.7 6.9 
DO eee eae eens 11.5 ‘yal 5.0 
GOs. ake Mor feces eae 10.6 4.6 3.4 
GOA eat etree eae 9.8 5.8 1.6 
GOR Ses ate Aes? cee One 5.3 Hers 
LOSSR ce pene eee 9.5 4.8 1.0 
LOncs) Sg ate Lire 9.5 4.6 ats 
SOs -sefnd, cee ode eee 9.7 4.8 —.2 
85) Sand. nee te 8.3 3.6 —1.2 
COUR Mer ctatesar: ano) 7.0 3.4 —1.4 
05 has 1 eee eee 6.8 4.2 —1.6 
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TABLE 452 


SUBSTITUTION — INDEX: MEMORY PAGE — YEARLY DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M x M 
PwRCENTILES 

15-14 15-14 17-16 18-17 17-16 18-17 
OMe aL a ets tae 50.7 —8.1 PATE ll 45.6 —22.3 42.9 
ZEW oa. ella ae is 25.4 8.4 22.9 35.1 20.3 21.0 
OY) 2 oe CI ae ee 16.2 10.3 16.8 13.6 14.6 9.9 
ZNO). schaee aga i es rs 1557 10.3 9.6 Toil 3.8 (fal 
OMe a neres ars a rieake ates iff) 8:7 ‘Sl 1.0 3.4 4.0 
OO meyer tion co) st fae 18.6 5.4 524 —1.6 4.7 5.0 
Operas Seine SMe lS we 15.8 4.1 7.8 —3.4 5.5 S22 
SU Reames Pa got neo. a oe 13.1 2.6 5.1 —7.7 4.1 4.0 
OO Rem e Marea kw tie 18.8 3.1 2.0 0 4.2 16) 


TABLE 453 


SUBSTITUTION — ACCURACY: MEMORY PAGE — YEARLY DIFFER- 
ENCES IN PER CENT OF ACCURACY BETWEEN THE 
FIVE-PERCENTILE SCALES 


Girls 


Paap 4 Pace 3 


PERCENTILES 
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TABLE 454 
SUBSTITUTION — ACCURACY: MEMORY PAGE — YEARLY DIFFER- 
ENCES IN PER CENT OF ACCURACY BETWEEN THE 
TEN-PERCENTILE SCALES’ 


Girls 
xX M 
ae Sn Page 4 Page 3 Page 3 Page 4 Page 3 Page 3 
15-14 17-16 18-17 5-1 17-16 18-17 
10) et GL ee oe ee (0) 15.4 —2.9 3.0 —1.9 6.4 
20) dit hhd on pen ce ECa —.6 9.3 —1.8 4.4 — 2 ORS 
OO! e aae AS Ao vores cole --3.0 O.0 2.9 A erlsd 8.3 
L() la, Be, Qh ce eat die” Ae eas 9 2.8 1.4 uel all 3.6 
SOR Swe sre qe. 2 310: WA 1.4 5 235 
(0 ten ee eee oe ces le 0 3.0 0) 8 A 1.9 
LO) es weiarcant, CER ee een 0 0 AO) os! 2.4 —.3 
SOiaeh whee Sal ci neem ae m0) 0 AO) we. m0) O 
OO it Bhs Selene Ata 0) m0) 0 O m0) m0) 
Memory 


The memory test is the only mental test which was repeated each year 
for the five years without modifications of method or content. To test the 
amount of modification due to the new groups, percentiles for the nine- 
place series were figured separately for the first (X,) and the second (X32) 
school groups at sixteen years. The results are presented in Table 455. 
They show that the new group of boys had very slightly poorer records 
than the original group. However, the order of difference between the 
first and second school groups is so much less than the yearly differences 
between fifteen and seventeen that the yearly comparisons are scarcely 
modified by it. The median difference between the two school groups is 


TABLE 455 
MEMORY: 9-PLACE SERIES — PER CENT CORRECT 
Boys — 16 Years 


PPRCENTILES Xi Xe Xo-Xi 
LO ewe 60.9 58.0 © —2.9 
Pie Mors. Sey ot eee 67.9 65.4 —2.5 
SO nn. ce oe of 156 71.4 — .2 
4.0) 7, ce at ls UWE) 78.2 az, 
Oa en es 82.7 81.8 — (9 
CON Sate ee 86.8 85.3 —1.5 
7A) 89.8 91.9 Ziel. 
SOL SS dave acs 93.3 93.3 m0) 
90 . 95.7 Ope — .b 
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TABLE 456 —MEMORY: YEARLY DIFFERENCES IN PER CENT OF 
ACCURACY BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
7-PLAcE SERIES 8-PLACE SERIES 
PERCENTILES 
15-14 16-15 | 17-16 18-17 15-14 16-15 17-16 | 18-17 
aye 3.0 7.0 |-2.8 DO || rose (6) 6.8 6 1.3 
LO 4.6 6.5 |—4.4 AF oleda Oxi ee ee 
OME ewe es Oe ee 20 SO 54 — 18! Gy 6.9 RS) iY 
20 8.0 2.9 \—1.0 stay |) (6), 6) 3 al a) 
EN SoG Lees te eee eee 4.7 1.8 |= 9 | 4.8 7 Qaled:. 0) |= 155 
30 . 3.9 1.0 Jb1-— 9] 4.3 SO) beeen |e 
OH J¢ eas Bie Nae died Wows oO! | 220 l=— 6. 
A0MR ree & 3.5 3 NO) alles ty oy) 8.3] 3.1 |-1.6 
AD Pers terse ce G8 oka ee ee Suo r= ov LOT S22 aCe i 6." 30 ad! 
50 3.8 |—1.2 1.6 |-—2.38 | 5.6 da 1.2 |-— .2 
DOME Sirf lereians 3.0 |—-1.0 1.4 |—2.1 | 4.8 Nery | alee We 3) 
COR 2.4 |-1.1 13 (—1.7>| 6.1 3.9 theta |i a 
GO eRe ae ae ee 1.8 |-1.3 1.4 |-1.4] 4.4 2.9 19 |j- .8 
(Ome 1.5 |-1.0 LO) NO) NPA ve 1.9 1.4 |-— .8 
75 1.3 i= .8 bi tS Ie 24 LOM teed eal eee 
80. 1.4 |— .8 4 |-1.1 1.9 9 7 Aiea 
Some TO ee, 2)/- 9 Ihe} no) 7 |-— .6 
90 . 8 |— .6 3 |- .6 8 mu ele 
95 Oo i= 23 2 = 2 A 4 0 m0) 
9-PLacr SERIES 
PERCENTILES 
15-14 16-15 17-15 18-17 
5 DBT 3.1 fy il 
iQ) 2 a) 5.4 1.6 —2.4 
Ils) 2.4 I) 05) 2.9 —2.6 
DOs sale seers 1.8 ell 2.6 —2.0 
25 Iw 5.6 3.4 —1.4 
30 . i 5.5 aa9 —1.5 
51) 2.4 5.0 5.4 — 7 
A) ete ool 2.8 5.6 D.8 — 8 
Ae, eee se OAs 3.0 6.1 4.8 —1.2 
OO eetey ro ea Ne BY) 5.8 622 —2.3 
5D. Do) 6.1 6.2 —2.8 
GOR 3.9 5.9 5.0 —1.4 
Goi cae 6.4 3.0 5.0 —1.6 
0 Sa ee 4.7 ona 3.6 —1.4 
TADS dy Sa ores 3.6 3.3 3.8 — .5 
80 . 3.4 3.5 3.0 —1.4 
85 Dae 1.5 3.3 —1.1 
90 if Al 1.4 ila —1.2 
95 ial — .1 isi — 6 
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only 0.9 per cent, whereas the median age differences from fifteen to seven- 
teen for the entire school group are 7.4 and 6.1 per cent. The comparison 
of X; and X. boys at sixteen years in the seven-place series showed a differ- 
ence of less than .5 in favor of the X» group, except for the ten percentile, 
where the X_ group stood 3.8 ahead. 

The yearly differences for the whole group of boys, in seventh-, eighth-, 
and ninth-place series separately, and in the sum of the three series, are 
given in Tables 456 and 457. The corresponding differences for school 
boys (X) and working boys (M) separately are given in Tables 458 and 459. 
The tables for the entire group show that in the seven-place series there is 
no clear gain after fifteen years. In the year fifteen to sixteen there is still 
improvement in the lowest quarter of the scale. Those with the very 
poorest records continue to improve up to sixteen. Beyond sixteen the 
differences are small and vary from negative to positive. 

The eight-place series shows gains up to seventeen years. The gain is 
large in the year fourteen to fifteen (a median of 5.6 per cent), still larger 
at fifteen to sixteen (median 7.0 per cent), and small from seventeen to 
eighteen. The nine-place series shows the same tendency and has the same 
limit of improvement at seventeen years. In this case the rate of gain is 
largest between fifteen and seventeen years. The more difficult the series, 
the later the period of rapid yearly gain falls. The sum of the three series 


TABLE 457 


MEMORY: SUM OF THE 7-, 8-, AND 9-PLACE SERIES — YEARLY 
DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
PERCENTILES 15-14 16-15 17-16 18-17 

RGR te de sae ee 12 26 —7 0 
LON 2a Re es Chek 13 21 —4 5 
a as ae Se Rae ree 14 18 —2 6 
PAU eae onthe Pato 16 ile —1 3 
Le lee teller tes 15 18 —1 2 
OO eas Pe eae 14 19 0 2 
SO tee cae 14 18 1 2 
pany Dietmar 13 18 2 2 
OMe A rae ee hee 13 18 3 1 
OUR Rete ae ah 12 18 4 1 
iis t ep ve. sea aie A 12 Lf 4 1 
COO ees Smee. mee se 12 16 4 1 
Oi erate uae see 12 16 3 1 
TOR ct ABM et 12 14 3 1 
Naa 5 Rowman ll 12 3 -1 
SO kor eae een 10 10 5 1 
Sots" saan ech na: 6 8 8 0 
OO a, necte ey aaron ee 4 8 3 0 
OD Fiat os ee eee 5 1 0 0 
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TABLE 458 


MEMORY: YEARLY DIFFERENCES IN PER CENT OF ACCURACY 


BETWEEN THE TEN-PERCENTILE SCALES 
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shows large gains from fourteen to sixteen, but negligible ones from sixteen 
to eighteen. As a general summary, it is fair to say that fifteen years 
marks the limit of gain for the seven-place series, sixteen years for the 
eight-place series, and seventeen years for the nine-place series. 

In comparing the tables for working and school boys, an interesting 
type of difference appears. Working boys make larger gains than school 
boys in the seven-place series, but school boys make larger gains than 
working boys in the eight- and nine-place series. There is very little gain 
in the working group after sixteen years. What little there is shows in the 
nine-place series. The school group shows consistent gains up to seventeen 
years. 

As an indication of the extent to which yearly differences in memory 
among girls were modified by the introduction of the new school series at 


TABLE 459 


MEMORY — SUM OF 7-, 8-, AND 9-PLACE SERIES: YEARLY DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
x M 
PERCENTILES 

15-14 15-15 17-16 18-17 15-14 16-15 17-16 18-17 
ree ee Sees oe Rays 14 20 2 —1 20 16 —4 10 
ZO ARF ee ean ees 16 19 5 —3 18 15 —1 11 
SOLS Rives eer). peat tearm 19 19 4 0 16 16 0 ie 
Cates a ee ee ee 17 19 5 —4 9 17 1 8 
OOVR BL Min coe re PGs 17 17 5 —1 10 17 3 7 
CO air rs ee ee 15 16 3 0 9 16 5 6 
TORE mah-5, Rape: Bos Be ele 14 9 8 —1 11 14 4 5 
SORE. etek Ne PGe cr ne ae aes 10 8 9 —1 8 11 4 5 
OO peer erent ec cece cy eae if 5 1 0 4 6 6 1 


TABLE 460 
MEMORY — 9-PLACE SERIES: PER CENT CORRECT 
Girls — 16 Years 


PERCENTILES xX xX XM 
0c. eeee tee el 54.5 63.8 9.3 
ue on 66.7 68.6 1.9 
Cee ey 72.2 73.2 1.0 
Apis Nee ee 77.1 76.3 =e 
SOL oe 82.3 81.6 ay 
See ant 86.4 86.5 By 
hee Pea ates 91-4 88.1 23.8 
Sled cen, come are 93.4 93.1 Sas 
ps et, ee 96.2 96.4 2 
a el eee 
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TABLE 461 — MEMORY: 


ACCURACY BETWEEN THE FIVE-PERCENTILE SCALES 
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sixteen years, results were figured separately for the first (X,) and the 
second (Xz) groups of school girls at sixteen years in the nine-place series. 
The outcome is shown in Table 460. Except for the lowest 10 per cent, 
differences between the two groups are so small and so inconsistent that 
one would have to say there is no difference. The median difference is 0.7 
per cent in favor of the first group. Since the yearly differences in the 
school group from fifteen to seventeen are 6.9 and 6.7 per cent, we are 
justified in concluding that the introduction of the new group has not 
vitiated the yearly comparisons. The comparison of X; and Xz girls at 
sixteen years in the seven-place series showed a difference of less than .5 
per cent in favor of the X2 group, except for the ten percentile where the 
X, group stood 4.7 ahead of the X, group. 

The yearly differences between the percentile scales of the entire group 
of girls in memory, for seven-, eight-, and nine-place series and for the sum 
of the three, are presented in Tables 461 and 462. The corresponding dif- 
ferences for school girls (X) and working girls (M) separately are presented 
in Tables 463 and 464. The size of the differences and the general course 
of events is similar to that for the boys. For the seven-place series a 
definite gain occurs only in year fourteen to fifteen. In the eight- and nine- 
place series definite gains are shown up to year seventeen. Year sixteen to 


TABLE 462 


MEMORY —SUM OF THE 7-, 8-, AND 9-PLACE SERIES: YEARLY 
DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
PeERCENTILES 15-14 16-15" 17-16 18-17 

Data ceAl Oia ane 17 21 —5 9 
UO ae fe, uty Bs 14. 21 —35 10 
| OD pee ene ome 11 a —2 9 
Oe PMNS shies ole 9 24 —3 12 
Os CN) One es 8 24 1 9 
OO) see earths ard a es 9 21 4 7 
OOS ee im G5 9 21 4 6 
A) ed fy ee 9 20 4 5 
MON eR ig Pe % 9 19 5 4 
0 rate Aas ree eh de 10 16 6 4 
DO) MAY tae ca tae ocd 10 15 6 4 
Ol) a col as 10 14 5 3 
Gr aero deans 36 9 14 4 2 
LO. Sac eRe cow 9 12 4 1 
CO ey nee een 9 10 4 i 
oll ee, a RP oe 9 a D 

Ligerepes Bec Den A ie 6 6 iC : 
G0: Ege ones 4 9 2 0 
totic GREE AIRES, <5 6 XO) m0) 0 
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ES IN PER CENT OF ACCURACY 


YEARLY DIFFERENC 


MEMORY: 


BETWEEN THE TEN-PERCEN TILE SCALES 
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TABLE 464 


MEMORY — SUM OF 7-, 8-, AND 9-PLACE SERIES: YEARLY DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 
15-14 16-15 17-16 18-17 15-14 16-15 17-16 18-17 
LO ose oF ARES, hcg ecole: eee of 14 7 8 19 17 —6 15 
es MPT Ce, oe ne coe et 7 25 9 ff 14 20 — 14 
SO) gelation cL ec ee Ras AOR 8 22 10 8 13 19 —2 12 
AQ ars Fi eee a Regeee me Ke. bere 10 17 11 5 12 17 2 8 
DOES hike ste Ricmteiayy a aiken CoN 8 17 8 4 15 14 2 6 
OO-e3i a iicer deka. healt se 10 14 5 3 13 12 3 7 
(O28 bes olga ore Melee: Gee 10 10 3 8 10 13 4 2 
SOl ee easc sano ney ey See 7 8 i 2 10 [8 4 1 
QO gaat  otate se eee ome tn 6 6 0 0 3 6 7 0 
TABLE 465 
SENTENCES — INDEX OF IDEAS: YEARLY DIFFERENCES IN 
SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 
Boys 

PERCENTILES 15-14 16-15 
Diels: Bete ee Lana er eae ee 2.3 +.2 
LOUD Ra ee aoe as ee ee eel 9) 
LD: 2. heh cate ee. ie eee Le 2 
20 Seale Grunts RAO eae Heal 2 
DO ie nial ak eo eee 1.4 4 
OO) Bicogk ei thy More 9 ans ea aC 1.4 3 
DO this, bs © at Tos Set cn ee 1.6 Mt 
AD) eee es: SON: te te ae 1.4 3 
id OMe Ua. Oe Sule Suck eC ies 3 
DOP hs io ry A 1.2 2 
DORMER Rattle fes a tt Ae 1.3 2 
COs mara i ns! 2. cure See Ws} al 
Teer hu Gace eon ea a ea aes aPe fat? lal 2 
OMe a pate Leer nee tetyy ye Sieben eee 2 
TDi ue Seas a emeke o ik 9 3 
po. Noy idee ie kan aCe Aer ee 9 
Siriiae tet te ee Roe eh 8 : | 
! Urea eas SOL yt Gat etn ae We 5 
OB Srey Rotate tis Memes, 2 6 
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seventeen shows large gains in the nine-place series, but only small ones in 
the eight-place series. It is roughly true to say of the girls, as of the boys, 
that adult capacity is reached for the seven-place series at fifteen, for the 
eight-place series at sixteen, and for the nine-place series at seventeen. In 
the case of girls a very slight gain occurs in the eight- and nine-place 
series, lower half of the scale, up to eighteen years. Indeed, the entire gain 
in memory above the sixteen-year limit is greater for girls than for boys. 
The corresponding differences for school girls and working girls show a 
situation similar to that of the boys. In the seven-place series, school 
girls show no consistent gain after fifteen years while working girls con- 
tinue to gain up to sixteen years. In the eight-place series, school girls 
continue to gain up to seventeen years while working girls reach their limit 
at sixteen years. In the nine-place series, both groups continue to gain up to 
seventeen years, and in the lower half of the scale up to eighteen years, but the 
gains above sixteen years are larger for school than for working girls. Work- 
ing girls, ike working boys, show little gain in memory after sixteen years, 
while school girls show consistent gains up to seventeen years. Beyond 
seventeen years, both groups show gain in the lower part of the scale. The 
poorest members of both groupsseem to keep on gaining up to eighteen years. 


SENTENCE COMPLETION 


The test of completion of sentences furnishes a comparison of the years 
from fourteen to sixteen only. The yearly differences in terms of index of 
ideas are given in Table 465 for the whole group of boys, and in Table 466 
for the school (X) and working (M) boys separately. There is a gain in 
index both years. Between fourteen and fifteen the gain is between one 
and two seconds, but between fifteen and sixteen, less than half a second. 
A comparison of school and working boys shows that the gain is due 
largely to the school boys. Between fourteen and fifteen the school boys 
gain about two seconds, and the working boys about half a second. Be- 
tween fifteen and sixteen there is no gain for the working group, and only a 
very small one—less than half a second—for the school group. 

The yearly differences in terms of the number of sentences begun with 
an association time of two seconds or less is given in Table 467 for the 
entire group of boys, and in Tables 468 for school (X) and working (M) 
boys separately. There is a small gain in association time between four- 
teen and fifteen, but none between fifteen and sixteen. A comparison of 
school and working boys shows that what gain there is, is due to the 
school boys. 

The number of correct sentences offers a poor basis of comparison 
because so many of both groups had all of them correct. The yearly differ- 
ences are presented for the whole group in Table 469, and for school (X) 
and working (M) boys separately in Table 470. The difference is small from 
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TABLE 466 


SENTENCES — INDEX OF IDEAS: YEARLY DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
————<—<$<—$—$_$$$$—————————————————————————————_—EoESEESESESEEaoaoaoeeeeeS EEE ee 
x M 
PERCENTILES : 

15-14 16-15 15-14 16-15 
NO) G2. greece eee Patt 1.4 3 5 
Ps rn Bae iis el or td os 3.2 6 8 ) 
SOc: Tae eee 2.9 12 121 —.7 
Al) dic eSmcuk motes 2.4 sal i! —.3 
it Oey Ota 2.0 2 6 —.4 
COUN es eee ae 1.6 7) 4 —.1 
(ODE < eae a} 4 A 2 
80) ce aerobic iP) A 9 —.1 
OO ee a ieaee ees Race wah 6 A 2 


TABLE 467 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: YEARLY 
DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys 
PERCHNTILES 15-14 16-15 

De OMe URE rae ree 0 0) 
10) gop bethwrs ae cq ee ee 0 4 
De en ee ea a ey by Wa al 6 
7740 eta dears ideas as oe OA yo = oO 3 
20 HARRY) Oy SOE Se ee 8 3 
B30 i ke a 8 ON ee ue? —.1 
AB ine. sndd 9 a) areal ae ae 1.5 8 
BO aca oe wea ok at 1.6 —.4 
sole tata aioe Dee iy he 1.6 —.4 
Boe wee Pe. ae. ae 1.6 Ne 
DOME ne. Sem hee eee 1.6 —.3 
COM SSA 2. 3 ee ae tei —.3 
Ota BR as, ee Reape ee ame 1.6 0 
CO REM toe 4° iki. 8a 3 oe 1.5 A 
(ienges ex. Se Cae. Cn eine nao oe 1.4 Oo 
koa Mtoe ach bets osc. pte a Pam ks 73 io 8 
SON Ae ee Re era? te SON el 9 
OPN fore om io, ome tf. een 9 1.0 
WS, Coumeieneesorat rahi: Semen aG a) 9 
eee 
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TABLE 468 
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SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: YEARLY 


DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 
Boys 
x 
PERCENTILES 
15-14 16-15 15-14 16-15 
LOM ce AA 9 3 —.8 0 
Ze errr tus. lets: —.3 — 2 — 3 
SO y aes Soyo sd &s Qh lhs —.7 3 — .5 
ZA a eee ae 2.6 —.7 2 -— 9 
Se Foe. Se eS 2.5 0 8 —1.1 
OOM ae eee 2.3 8 WO) - —1.2 
Ome meee Coe te 1.8 ili 1-2 —-1.3 
SO ee ec were es 1.4 1.2 10 — .8 
OO Rta Mes es nn ris 9 ihe At oi — A 
TABLE 469 
SENTENCES — NUMBER CORRECT: YEARLY DIFFERENCES 
BETWEEN THE FIVE-PERCENTILE SCALES 
Boys 
PERCENTILES 15-14 16-15 
Di 57 Sashes, Sule a ae Siemens Perea it 13 
OS 3 ngs Goes oe ee eS can Cer Hee} 3) 
IHS: Us hie See th. Se cee eee Wy “2 
FAQ)» vw deste lors Aaa meee aan: Camera ae IE} oO 
ODS is rot hy ca ee eae i ak APs 
SiO) ha Wee Get ee cee See 9 wD 
OD ee eRe See hake PE ti 13 
AON Shum 8s ee cdo Ss Ge ae a oil 
A ET RAE. ire ai seme 8, 6 si! 
(SO). \mecS- os. SACS ti Re eee eee > al 
GS. os eee, Aaa ae ance aera a 3 sil 
SO) sis dhete oi 28 Te Coenen Cee a alll 
Gane ae eos ee os 3 0 
COMME SPS AeeM Misr e cu toes 3 2 m0) 
OSS. phate Meets AROSE ncn, eer 2 0 
10) a= 3h Soest se ae ia Re een ae 2 0 
5 ade ee Se ah | 
Os kena c. ee ol caren m0) 0 
: 0 0 
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TABLE 470 


SENTENCES — NUMBER CORRECT: YEARLY DIFFERENCES 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
~- ——~ ———————— 
x M 
PPERCENTILES 
1-14 16-15 15-14 16-15 
10) aoc Wee ks Bee ae 6 1.5 — 8 
QO Re fn teae Pry mares 4 2 1.6 —.6 
BO came mye ecaren eae A 2 1.5 —.3 
AQP capers come 2 1 tl) —.3 
BO. ee: pire hare i! i! i ie —.3 
COMME. ae Rent ates nal! 0 8 —.1 
LOM ae foes m0) 1 6 —.1 
SO ear lg oe lh 0 4 —.1 
OO) ncaa vere. ae he A) 1 2 0 
TABLE 471 
SENTENCES — NUMBER OF IDEAS: YEARLY DIFFERENCES 
BETWEEN THE FIVE-PERCENTILE SCALES 
Boys 
PHRCRNTILYS 15-14 16-15 
Rr eee cic, Mato: ues. ineees ate) Sy aoe 1.3 yl 
CRO CR Os, ie ee acreye Ome U6 2 
LOPES coehiny) Sasi ce Sees 2.1 —.l 
QO Re cee aa earner ares te atic as 2.3 —.2 
YL a Gee, ae Leer emer as? r 2.4 —.2 
ROR MEEE ib ao eh sade pee 2.6 —.2 
Ope oc As. an 2.7 —.1 
RUMBA us! & mb ee 8 Leh ae 2.5 0 
Om err di thor eke 6. NP hacen ats 2.3 5 
LON SRC re an Me ce 2.0 atk 
ODlen BPOGe Ane eee rs ne Lae 8 
(ob ee ert 4 ach peed teed ieo 1.0 
La NS Mn ati Sear, Sonate ear ae Ua oh 
AUTRE. avait Benn einen 1.8 5 
TDi ca bine Son CATs 1.6 atl 
80). ae eri esi 1.3 <O 
BO) 5 a Auten Rll 1.5 4 
O02 vs a ake Skool 1.6 3 
QOc ig tee sr ee pant Nee ee 1.6 
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TABLE 472 


SENTENCES — NUMBER OF IDEAS: YEARLY DIFFERENCES 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys 
»« M 
PERCENTILES 
15-14 16-15 15-14 16-15 
Oe nto oan. — .56 26 1.4 — 4 
Zea eee ioe — 4 PA A0) 3.6 —1.0 
SOM eam hs, Roa,. — .6 2.2 4.3 —1.3 
AU) Dee eee ke. —1.4 2.8 5.0 — 9 
Orgs, SUR iieey He —1.0 3.3 5.3 — .5 
COP ae 28 —1.6 3.3 5.3 — .l 
(OSS Clee ee a eee —1.6 3.5 5.4 — A 
lO a 3 ee RO” creed —1.1 2.9 5.8 — .9 
OO Meta ae ro —1.4 4.6 6.8 —1.2 
TABLE 473 


SENTENCES — INDEX OF IDEAS: YEARLY DIFFERENCES IN 
SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 

PERCENTILES 15-14 16-15 
Oe & 5 Oe Oo POM OE ar ete 2 240 
dO} os ca oe Oe eee eer ee m5) 1.3 
Ome BR rn ke seal a. Sas 1.0 1.4 
2) eee ae ie, Pa nek Nsi Nets CAS far Sate’ 1.3 eel: 
2 ree wer cere seek hy Sah oat ves he SMS alls 1.6 st 
SOME Mt ehcp mele cea tsp telah ale ! fe 1.5 9 
Ry 2 Gog ae Oop Hct eae Bt eee 1.6 5 
AN es Sas ee Ot ee ean 1.5 if 
Ae aeRO ecmece se ee ere ia ts 1.4 tf 
SO ce ne tin chy RRO OO RC a ee 1.4 ntl 
DOME ee Sees oa Perr: 1.4 6 
GO nO TARO, Ponisi aa ets: So ys VW 74 6 
Goa RIEeME oe ha (othr, cco) ehiusy Tarps, | ical 6 
WO oe Pavey. maser ee 1.1 6 
USS. So Be Oh Gul Lp tee nee ae 1.0 5) 
SOM ha A es 9 6 
SOME Seas! hs dls 3 ax esd: 9 6 
CO a eek” 5, eRe cee eee 6 8 
OFM. CMP a ke Al 1.0 
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TABLE 474 


SENTENCES — INDEX OF IDEAS: YEARLY DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 
15-14 16-15 15-14 16-15 
10 ee a oe 4.1 YA, os —1.4 1.0 
A) 2. ae a ea, sete 53.00 1.4 —1.0 8 
OO) Ae eee ee DD if 1.4 8 m0) 
Al) f dceee ee aes en 2.6 8 1.0 ai 
50 sr ate ee Dei 9 30) 35 
60s ect 1.8 6 3 A 
CAV. arn eas ed 15 oO 3 A 
SOU ee es ae ie) al a) 4 
90 Rete ot rhs haha os 6 8 53 —.3 
TABLE 475 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: YEARLY 
DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 

PERCENTILES 15-14 16-15 

5 PCat eee fo) OR iers iores wohd Geet + 0 .0 

LO) a MP dtc cm eae —.3 8 
Loy Mica eee Re Ace og a —.3 1.4 
20. eae AC Rae ee aC ee eee —.3 1.4 
Oia tetris Ve tnt ens Pes ae ee —.3 1.5 
DOE she Se, eas he Boot or ee —.4 1.4 
SO ae oN, at con, Fee Oe —.2 1.5 
40 Se aes ae ne ee 3 hol 
AO eaten tbo at oes eee 4 ia 
OO MEae race CORR tt, Ge ee 4 1-2 
DO Pete AMS, rm ek ee 4 12 
60 ee eae oh. ere eo ata 4 1.4 
OOS aL eee) te eee kee 6 125 
70 et Sua OMe Om a “i 1G 
OD eS We RS, hes ita a Se) a 8 1.3 
80 ot ee TR Cee ae olin tt ae ial 1.0 
SORA ere oe eee eee ee Led a7 
QO evs: ceeds ole ook nO ee 9 ES 
99h EA, ee 6 9 
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fourteen to fifteen and negligible from fifteen to sixteen. Among school 
boys no improvement is present in either year except at the lower end of the 
scale. Among working boys there is a gain from fourteen to fifteen, but a 
slight loss from fifteen to sixteen. There is little improvement above the 
fourteen-year record in this test. In index of ideas and association time, 
which seem to furnish the best measures, there is no gain above fourteen 
for working boys and none above fifteen for school boys. 

Measured in terms of number of ideas, the results are presented in 
Table 471 for the entire group of boys, and in Table 472 for school and 
working (M) boys separately. There is a small gain from fourteen to 
fifteen, but none from fifteen to sixteen. The working and school boys 
reacted quite differently. At fifteen, school boys wrote short sentences 
and wrote them rapidly. Since so many tests were timed, they trans- 
ferred the idea of speed to this test also, though speed was not mentioned. 
Accordingly the tables show a gain in index, but a loss in number of ideas. 
The working boys made no such interpretation and wrote longer sentences 
at fifteen than they had at fourteen. There is no change in the record of 
the working boys from fifteen to sixteen, but the school boys seemed less 
obsessed with the idea of speed and wrote longer sentences at sixteen than 
they had at fifteen. 

The yearly differences for girls in index of ideas in the sentence test are 
given in Table 473 for the entire group, and in Table 474 for school (X) 
and working (M) girls separately. The relationship is similar to that of the 
boys. There is a significant gain between fourteen and fifteen (about a 
second and a half), and a smaller one (about three-fourths of a second) 
between fifteen and sixteen. The gain is due almost entirely to the school 
girls in both years. 

The yearly differences in association time are given in Table 475 for the 
entire group of girls, and in Table 476 for school (X) and working (M) girls 
separately. In this measure, results differ from those of the boys. There 
is a very small and irregular gain from fourteen to fifteen, and a larger 
one from fifteen to sixteen. Both groups of girls gain more from fifteen to 
sixteen than from fourteen to fifteen, and it is the working girls who gain 
most. 

The yearly differences for number of sentences correct are given in Table 
477 for the entire group of girls, and in Table 478 for school (X) and work- 
ing (M) girls separately. The gains from year to year are very small—as 
in the ease of the boys. They are present during both years of the test, 
and for both school (X) and working (M) girls. 

The results for number of ideas are given in Table 479 for the entire 
eroup of girls, and in Table 480 for school (X) and working (M) girls sepa- 
rately. Girls gain during both years in number of ideas, but they gain 
more from fifteen to sixteen than from fourteen to fifteen. School girls, 


~ 
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TABLE 476 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: YEARLY 
DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 
15-14 16-15 15-14 16-15 
LO exes aoe: A ih —.6 vi 
DOES Midaoh ce, ean A thei —.7 1.4 
SON PRE E> mest 3) ibedl —9 2.1 
AQ pegs Boosh yea hes 6 8 —.7 Zio 
err ih: OEeNEE ck & 3 a) 32 1.8 
(sO Ld i TAN aes 9 120 3 220 
LOMSEIP ACE mee eee hiee il 6 37 F453 
SOin a tie era eet 2 3 2.4 
ON eee he Bi 8 9 1.5 
TABLE 477 
SENTENCES — NUMBER CORRECT: YEARLY DIFFERENCES 
BETWEEN THE FIVE-PERCENTILE SCALES 
Girls 

PERCENTILES 15-14 16-15 
bite Ae mie while Be 14. a0 Beil 
LORE ey IPs ee Be Seek ae ial 8 
Lipes ge ee eae ne ee Mee lel bs 
D1) ts ne on Le Oe ee ial A 
DO Fe ace atk tori eee ee 1.0 A 
SO ached Gena s ee 8 5) 
SOA See eee Ch ee ee afi 4 
Ce Oat ae Seas neh weata. 8. ei) ‘2 
A ek ahi Ae gree te ne Sar es 6 2 
OO) canes ora) Foeacs), See an ae eee ae iy 2 
DOC a esa es Pe ee ee A 22 
60°: Ses See eee 3 l 
68) 8: des Oe 3 1 
70 so. See 3 1 
150s. 2 0 
SO oe eee oS te re dit 
S51 CEM Akiba uk shai 4 f 
90.11.) dee a ai 
OF cus. lac tale eeaeead l 0 0 
—— eee 
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TABLE 478 — SENTENCES — NUMBER CORRECT: YEARLY DIFFERENCES 
BETWEEN THE TEN-PERCENTILE SCALES 


Girls 
x M 
PERCENTILES 

15-14 16-15 15-14 16-15 
(UO sae pes 515) ad, m3) 1.0 
VAN ee Se eee a5) uo) ideal Ri) 
Glia ce a oe Ste ath a 1.4 a 
AGNES, SOR OR 4 all 1.0 3 
HON 5, Dea ees Bereta wv il af oa 
GORA Sea. o ail st all 
Dm, eee eee A Ae) .O 0 
SOR Pee Le as <5 gil BC) A) m0) 
SOM BS Hee ee. My oil m0) 3 —.1 


like the school boys, lose in number of ideas between fourteen and fifteen 
because they carried over the idea of speed from other tests so strongly 
that they wrote short sentences. The working girls, like the working boys, 
failed to make such an interpretation of the situation, and wrote longer sen- 
tences at fifteen than they had at fourteen. At sixteen the school girls 
were less dominated by ideas of speed and again wrote longer sentences. 
Girls continue to improve in the various measures of the sentence test 
longer than boys. There is improvement up to sixteen for both groups of 
girls, and it is, on the whole, as marked for working as for school girls. 


CoRRELATIONS FROM YEAR TO YEAR 


The studies of growth presented in this chapter have all been based 
upon summaries of the entire group, not upon studies of individual gains 
and losses. It is interesting and important to know whether the individ- 
uals composing the group remained in the same relative position to one 
another from year to year, or whether they shifted relative positions mark- 
edly. Correlations of the average percentile rank of one year with that of 
the next furnish information on this point. The correlations are presented 
in Table 481. 

The correlations show a fairly high degree of constancy in the records 
from year to year. The smallest correlation is .57 and the largest .83. 
There are two points of special interest. The correlations of the first two 
years are significantly smaller than those of the last two years. Those of 
the first two years vary from .57 to .76—most of these fall between .60 and 
.70. The correlations of the last two years vary from .63 to .83, and most 
of these fall from .75 to .80. This statement is equally true for the physical 
tests, which were the same from year to year and for the mental tests, 
which were considerably varied from year to year. It seems necessary, 
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TABLE 479 


SENTENCES — NUMBER OF IDEAS: YEARLY DIFFERENCES 
BETWEEN THE FIVE-PERCENTILE SCALES 


Girls 
PERCENTILES 15-14 16-15 
Oia TEM or Notas OL Boker ne ee est io, 
LO eh Res ho des ea 2.0 ee 
i ES Won ae ears oem, ORY eth oe 5 Hee 1.6 
204 a SS yee oa kee ee 1.8 2.0 
ZO cla oe te ee eee iit 1.8 
SOT foe is he ieee eke eee Ue 1.8 
Bis Sete EDEN id: ts ot OtoS ok £20 1.9 
AOS ae iu Sols atc fn toad eae ee ey 19 
Ei Se Oey Seer Pec ney Rr MES Sree, Ss NS ef 2.0 
SOM ae facts ASL Pe: 1.9 1.9 
SOLS Tae Ce, Be), Se ALY) 222, 
COs sect cna et tlecaer =ereaienah ed ene 1.4 2.4 
GEER tags Rom nD Soto, Maeve TH 1.8 2.3 
YC aN net Wesel te lr al ees art 5 Sita 3.0 2.4 
Colle ee. Oy eee 2.9 ZnO 
SO" aR ee ee 3.0 2.9 
Sbica bs aaa ree ae ae ee 1.2 2.8 
PRIMER OE et 352 SEER pene 8 3.1 
Qe A ce ee ae eae ae a ae 1.8 2.8 
TABLE 480 
SENTENCES — NUMBER OF IDEAS: YEARLY DIFFERENCES 
BETWEEN THE TEN-PERCENTILE SCALES 
Girls 
x M 
P®RCENTILES 
15-14 16-15 15-14 16-15 
LOR 6 Sn eee ea tere =o 4.1 1.5 a5; 
20 Te; eee eee —1.2 4.3 3.5 12 
30 seit eae — 8 4.4 3.8 3 
AOS. fost meat ees —2.0 4.7 4.6 2 
30 Sc see —2.6 5.4 5.2 Al 
60S 3.35 ee —2.8 5.7 5.8 all 
(OR cl Eee eee —2.1 ye) 6.0 2 
SO ch. co Siten cree eney —1.6 5.1 5.1 A 
OO Ai iie eee eee 3 300 5.4 19 
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TABLE 481 


CORRELATIONS OF THE AVERAGE PERCENTILE RANK OF ONE YEAR 
WITH THAT OF THE NEXT 


Series M 
Ee aes tere gs yO EIES Mi a OPE Si 


PuysicanL Txrsrs Menta Tests 
YEAR 
Boys Girls Boys Girls 
TAatwrtht Vo." 6 es .69 .08 .67 63 
LSiwarthel Gee .66 .65 76 200 
AMO aUMO NIE Fo ety oun Te ofl 76 .63 
Wyewith 18... . 3. 81 80 79 83 


therefore, to attribute the tendency to the greater constancy of those who 
have reached an approximately adult level of performance. 

The table indicates a sex difference in stability. The correlations, with 
the single exception of mental tests from seventeen to eighteen, are higher 
for boys than for girls in both mental and physical series. This remains 
true in spite of the fact that girls are nearer maturity than boys at these 
ages, and might, therefore, be expected to display a higher degree of con- 
stancy from year to year. We seem forced to conclude that girls show a 
greater variation in performance from year to year than boys. 

In comparing correlations of physical tests with those of mental tests, 
no marked trends appear. Of the eight possible comparisons of mental 
and physical series, the physical has the higher correlation five times and 
the mental three. The largest difference in correlation between the two 
series is ten points in favor of the mental among boys from fifteen to six- 
teen years. In most instances the two correlations differ by five points 
or less. Our conclusion is that constancy from year to year is about the 
same for mental and for physical tests. 


SUMMARY OF CHAPTER VI 


I. The rate of growth, physical and mental, is related to various factors. 
Not merely age, but sex, degree of ability, and type of measurement, 
all play a part. General statements with regard to growth must 
accordingly be made with reference to these various conditions, a 
point which has been wisely emphasized by Freeman (1). 


Il. Growth from fourteen to eighteen as related to sex. 


In physical measures, girls mature earlier than boys. Not only is 
this true in height and weight, but also in vital capacity, strength of 
the hand, steadiness, rapidity of motion, and eye-hand codrdination 
as displayed in card-sorting. In most physical measures, boys 
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continue to gain rapidly from year to year up to seventeen, and more 

/ slowly up to eighteen. Card-sorting—the one test in which girls 
excel them—is the only one which does not improve beyond seven- 
teen. In most physical measures girls complete their period of rapid 
growth by fifteen or sixteen and gain very little after seventeen. In 
steadiness, in endurance in speed, and in card-sorting, girls keep on 

/ making very small gains up to eighteen. We can say then, that in 
fundamental physical capacities girls reach a status which is approx- 
imately that of the adult from one to two years earlier than boys. 
The earlier physical maturity of girls in size, vital capacity, and 
strength has been amply established by many workers. Summaries 
and bibliographies on this point are to be found in Baldwin’s work 
(2) and in Whipple’s (3). 

In mental measures no such sex difference appears. Boys and 
girls are clasely comparable in their yearly gains in the few tests for 
which we have records. 

Our results give us no data for setting a limit in years to mental 
development for either sex. The tests for which we have yearly 
records are too few and the apparent limits of mental development 
too closely related to the type and difficulty of the task to allow of 
any general statement of limits. The memory and substitution 
tests suggest that in comparatively simple and routine mental 
processes both sexes reach maturity at sixteen or seventeen years. 

Very little real experimental evidence about the limits of mental 
development has been offered up to this time. Most studies of 
mental development have been based upon school children. As 
soon as the school-leaving age is reached (in most instances fourteen 
years) school children become a more and more highly selected lot. 
Standards based upon them cannot be taken as representative of 

the community. Murdock and Sullivan (4), in a study of school 

children, claim to have proof of periods of rapid mental growth 
corresponding to known periods of rapid physical growth in pre- 
adolescent years, occurring about two years earlier for girls than 
for boys. Their data are based on mental-age scales and are not 
well-adapted for showing mental development from year to year. 

Since they are based on school children only, results above fourteen 

years could not be accepted in any case. Toops and Pintner (5), 

from a study of the results of a survey made with group mental 

tests, and from other data, are inclined to think that average men- 
tal growth ceases at about fourteen or fifteen years, and that in- 
creases occurring after that are so slight that they cannot be 
measured with the rough scales of intelligence that we possess at 
the present time. Ballard (6) attempted to measure the limit of the 
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growth of intelligence by the use of graded absurdities, a type of 
test which he considered particularly well-fitted to test intelligence, 
independently of mere information. He included some groups of 
continuation-school and night-school pupils in his series with ele- 
mentary- and secondary-school children, in the attempt to secure 
an unselected lot of subjects. His general conclusion was that six- 
teen years was not the average age at which mental growth ceased, 
but rather an upper limit. He believed the average age of the 
cessation of mental growth to be below sixteen. Our results show 


that even in simple routine processes improvement goes on up to | 
sixteen or seventeen years. The possibility that our tests were | 


affected by practice must be considered. It seems improbable that 
a single performance of a routine test, at intervals of a year, could 
constitute practice. We found that our unpracticed sixteen-year- 
old school children performed these tests with approximately the 
same degree of proficiency as the sixteen-yesr-olds who had had 
the same tests on the two previous years. If we may thus rule out 


the effect of practice, our series indicates that sixteen or seventeen} 
is a more probable upper limit of mental growth than fourteen or | 
fifteen. Furthermore, this limit applies to simple routine processes” 


and would probably be greater for more difficult tasks. 

There is a suggestion that the sex which excels in a given type of 
test tends to keep on improving in it longer than the other, though 
the data cannot be regarded as adequate to the final establishment 
of this point. It is suggestive that in card-sorting (the records of 
which are more closely comparable to the mental than to the 
physical series), in memory, and in the copying part of the sub- 
stitution test—measures in which girls excel boys—girls also con- 
tinue to gain longer than boys. In all of the physical measures in 
which boys excel, they continue to gain longer than girls. It is 
unfortunate that in the type of mental tests in which boys excel— 
the construction puzzles, puzzle boxes, and recognition tests—no 
comparisons from year to year are possible. 


Ill. Growth from fourteen to eighteen as related to ability. 


In physical abilities it is clear that superior children reach a state | 


of approximate maturity a year or two earlier than inferior ones. 
The tendency is most marked in comparing the records of working 
boys and school boys. While school boys complete their years of 
rapid growth at sixteen, working boys continue up to seventeen in 
most measures. Girls are too near maturity at fourteen to display 
this tendency clearly between the ages of fourteen and eighteen— 
similar studies covering the years from eleven to fourteen would 
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probably show the same law. Not only the study of working and 
school groups but the comparison of the rate of gain in the upper 
and lower halves of the percentile scales shows this phenomenon of 
the belated physical development of inferior children. Their be~ 
lated growth, however, never brings these children up to the stand- 
ard reached earlier by the superior. The phenomenon of the belated 
period of rapid physical growth in children of inferior physical 
status has been amply studied by Baldwin (2). This law seems to 
apply to the entire series of measurements of physical abilities. 

The mental tests furnish little satisfactory evidence about laws 
of growth as related to ability. In routine processes of a simple 
type there is some indication of the same belated period of rapid} 
mental development among the inferior as in the case of the physical, 
tests. In cancellation, in seven-place memory, and in the copying 
part of the substitution test, the tendency is present both among boys 
and among girls. Unfortunately the tests demanding logical reac- 
tions do not lend themselves to repetition from year to year and 
furnish no evidence on this point. Although there is evidence for a / 
belated period of rapid growth in mental powers among the infe- | 
rior, it is nevertheless true that the superior keep on making small | 
yearly gains longer than the inferior and by eighteen years are / 
more superior than they were at fourteen. Not only is this shown | 
by the consecutive records of the same test, but also by the per- 
centile ratings from year to year. The average percentile ranks of 
school children, boys and girls, are more superior to those of work- ; 
ing children at eighteen years than they were at fourteen years 
(see Chapter V). The average percentile rank itself cannot be used 
as a basis of direct comparison from year to year because it states 
only relative positions within each yearly series, not the absolute 
values represented. 

While it is true that this study and many previous ones, summed 
up by Baldwin ( [2] p. 236), have shown a positive correlation be- 
tween physical measurements and mental measurements, neverthe- 
less the relationship is not an exceedingly close one and evidently 
is not of such a nature as to make the growth periods correspond in 
the two series. The clear instances of rapid advance in physical / 
measures at certain periods are not necessarily matched by a cor- | 


responding rapid advance in mental measurements. 


IV. Laws of growth as related to the type of measurement. 


It is in general true—as one would expect—that the easier the 
mental task, the earlier an approximately adult status is reached. \ 
Thus in memory an adult status is attained for the seven-place | 


ry 
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series at fifteen, for the eight-place at sixteen, and for the nine- 
place at seventeen years. In the sentence test comparatively small 
gains are made beyond fourteen. The test was so easy that an 
approximately adult status was attained at fourteen. It seems to 
be true, too, that the harder the mental task is on a first trial, Ga 
greater the improvement in a second trial—doubtless because there 
is so much more room for improvement. When the Healy and 
Fernald puzzle box was repeated at sixteen years, the working chil- 
dren made more of a gain than the school children (see Chapter V). 
However, on the first trial their record had been very much below 
that of the school children. The same thing is true of the seventeen- 
and eighteen-year trials of the mutilated-text test. In both cases 
the working group remained very inferior to the school group in 
spite of their greater gain. The superior group seemed to be able to 
perform the test on a first trial with a degree of perfection much 
nearer that of their ultimate capacity than the inferior group. 

Tests of the type we have been discussing—those involving logi- 
cal thinking—are doubtless more affected by a previous perform- 
ance than are the more routine types of tests such as memory or 
substitution. Perhaps even one performance in such a test has the 
effect of practice. In any case it is interesting to note that the way 
in which the upper and lower levels of ability reacted to a second 
performance of these tests is similar to their response to practice in 
a test of physical skill reported by Johnson (7). The lower levels of 
ability (if above the level of defect) gained more through practice 
than the upper level, though the inferior never equaled the record 
of the superior. Thus the nature of the tests makes it much more | 
possible to secure evidence about the rate of physical growth than | 
evidence about the rate of mental growth. 
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CHAPTER VII 


DIFFERENCES OF SEX 


Tur methods of comparing boys and girls is the same as that adopted 
in Chapter VI for a comparison of one year’s records with those of the 
next. Tables of differences between the five-percentile scales of boys and 
girls in Chapters III and IV and tables of differences between the ten- 
percentile scales of boys and girls in Chapter V are presented for each 
test given. In every case the girls’ scale is subtracted from the boys’ 
scale. Thus a positive difference always means superiority on the part of 
the boys and a negative difference superiority on the part of the girls. 


HEIGHT 


The sex differences of height for the entire group are shown in Table 482. 
Those for school children (X) and working children (M) separately are 
shown in Table 483. The tables show that at fourteen girls as a whole are 
a trifle taller than boys. By fifteen years boys have surpassed girls in 
height except at the lower end of the scale. At sixteen, seventeen, and 
eighteen the difference in favor of the boys is a steadily increasing one. 
The differences are larger at the upper than at the lower end of the scale. 
Tall boys have a greater advantage over tall girls than short boys of the 
same age have over short girls. There is an interesting difference between 
the school (X) and working (M) groups. School boys and girls are of the 
same median height at fourteen years. Among the-retarded children at 
the lower end of the scale, girls are ahead, while among the advanced children 
at the upper end of the scale, boys are ahead. From fifteen on, school boys 
are increasingly superior to school girls. Among working children, year 
fourteen shows girls consistently superior to boys. At fifteen the boys have 
begun to be ahead, but not until sixteen do the working boys gain a con- 
sistent and significant advantage. From sixteen to eighteen they gain on 
the girls rapidly. From fifteen on, school boys show decidedly more supe- 
riority to school girls than working boys do to working girls. This is 
another expression of the fact brought out in Chapter V, that school boys 
are much more superior to working boys than school girls are to working 


girls. 
WEIGHT 
The comparison of boys and girls in weight is shown in Table 484 for the 
entire group, and in Table 485 for school children (X) and working children 
(M) separately. Weight follows similar lines to height. Boys gain a clear 
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TABLE 482 


HEIGHT: SEX DIFFERENCES IN CENTIMETERS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 
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TABLE 483 


HEIGHT: SEX DIFFERENCES IN CENTIMETERS BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
OE. eo Spaces icine —3.4 |—.4 6.0 8.6 | 11.4 |— .7 |-1.4 | 2.4 | 8.0 | 9.1 
PAU oie i Alef || Pa! 6.0 8.7 | 10.7 |—4.0 PU teeeoe |e, LO ees 
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SO) ED Mares Ooch, IM oy loyal 9.2 | 10.2 | 12.7 |—1.9 22 | OZ 8.4 9.3 
OO REE Aon ee ose eee One eA. | 1364510 3.0) oa! 9.0 9.4 
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TABLE 484 
SEX DIFFERENCES IN KILOGRAMS BETWEEN THE 


WEIGHT: 


FIVE-PERCENTILE SCALES 
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TABLE 485 


SEX DIFFERENCES IN KILOGRAMS BETWEEN THE 


WEIGHT: 


TEN-PERCENTILE SCALES 
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superiority over girls in weight a year later than they do in height. At 
fifteen, girls are still slightly superior in weight though not in height. 
At sixteen, boys are clearly ahead in weight, and are increasingly so up to 
eighteen. The school and working groups show the same type of contrast 
as in height. School girls lose their lead in weight over school boys at 
fifteen years, whereas working girls do not lose it until sixteen years. In 
the case of weight, the degree of difference is about the same in the upper 
and lower portions of the scale. In other words, there is as much difference 
between light girls and light boys as there is between heavy girls and 
heavy boys. Since in height the advantage of the boys is an increasing one 
as the scale is ascended, it must be true that girls at these ages have a 
tendency to be heavier in proportion to their height than boys. 


VITAL CAPACITY 


In vital capacity, the superiority of the boys is marked at all ages 
(Table 486), even at fourteen and fifteen, when their superiority in height 
and weight is not clearly established. The boys are increasingly superior 
to the girls up to seventeen years. The sex difference at eighteen is only 
slightly in excess of that at seventeen. A comparison of the sex differences 
in the school group with those in the working group (Table 487) shows that 
school boys are throughout more superior to school girls than working boys 
are to working girls. 


STRENGTH OF THE HAND 


In strength of the hand (Table 488) boys are also clearly superior to girls 
at each age from fourteen to eighteen, in spite of their inferiority in size at 
fourteen. The amount of difference is similar for the two hands and in- 
creases rapidly from year to year. While the median difference is only about 
2 kilograms at fourteen years, it is 16 kilograms at eighteen years. The 
differences for school (X) and working (M) children separately (Table 489) 
show again a greater superiority of school boys over school girls than of 
working boys over working girls. 

A comparison of records for right and left hands shows that at fourteen 
and fifteen the superiority of the boys with the left hand is slightly greater 
than with the right. From sixteen on, superiority is greater with the right 
hand. This shift from greater superiority with the left hand to greater 
superiority with the right hand is due chiefly to the working group. It is 
interesting to note also that greater superiority with the left hand is more 
marked in the lower than in the upper half of the scale among both groups. 

The conclusion seems to be that relatively good left-hand development 
in strength is more frequently present in inferior boys than among girls or 
superior boys. The facts about the proportion of actual superiority with 
the left hand bear out this conclusion. Left-handedness in strength is 
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VITAL CAPACITY: SEX DIFFERENCES IN CUBIC CENTIMETERS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 

Dias eal: Ee 255 225 439 908 1002 
NiO nie mae ear ar ke 242 234 480 953 977 
LOS ea aig ete 212 256 497 960 973 
PAs heart ica oe, che eer 201 263 549 933 967 
DOW fect pera 209 282 676 923 961 
BUN eee detelcns ss vets 218 308 603 948 973 
SO hes het as ee re 235 351 632 996 1014 
Ah one ears 232 400 663 1043 1052 
yak itrmiee 237 440 697 1079 1083 
DO Eaten teehee cee 243 457 736 1116 1120 
HO eared wa teateees 253 473 770 1150 1153 
OOl eee Sohal eae 268 487 787 1184 1186 
Gomun eames a 289 499 804 1224 1228 
KURO Wises, ntact a 310 506 826 1272 1281 
LOM a ame BOA 343 537 856 1304 1318 
SOMMERS cae a a 376 564 889 1314 1346 
SO." Lok ears eee vee 405 605 952 1387 1378 
OOM ae io, etna ok 468 666 1002 1352 1440 
OD Baia, ae utero: 627 739 1045 1503 1456 

TABLE 487 


VITAL CAPACITY: SEX DIFFERENCES IN CUBIC CENTIMETERS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 
NO Bes outa: ong 166 243 434 696) (1227 3 esit 21 432 750 
QO ey Se as: 206 | 289 674 820 | 1103 | 241 23% | 481 830 
30 yiivi-es Ras 290 | 412 731 915 | 1291 | 212 296 537 829 
AO) “acca asa 245 | 479 774 | 1006 | 1303 | 223 342 565 904 
50:5, 75. eee 267 529 817 || 1079) | 1327 | 2311 424 619 950 
60. che eee ee 306 584 860 | 1076 | 13859 | 233 | 459 698 | 1014 
10 eee 359 627 908 | 1134 | 1394 | 266 | 467 749 | 1064 
OO) yale es 575 693 | 1008 | 1314 | 1410 | 322 461 766 | 1013 
O05 Loe eae 757 873 | 1097 | 1319 | 1390 | 349 526 | 851 | 1120 
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TABLE 488 


STRENGTH OF THE HAND: SEX DIFFERENCES IN KILOGRAMS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
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TABLE 489 


STRENGTH OF THE HAND: SEX DIFFERENCES IN KILOGRAMS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


Ricut Hanp 


x M 
PERCENTILES 

14 yrs. | 15 yrs: | 16 yrs. | 17 yrs. | 18 yrs. 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
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TABLE 489 — Continued 


Lert Hanp 


x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
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TABLE 490 
LEFT-HANDEDNESS IN STRENGTH 
Boys GIRLs 
AGE : 
ae Per Cent aed Per Cent 

145 eh 7 OE Gen 218 26 131 20 

LOS et ® os othe Me camemec 108 19 69 15 

Geran etree tis ee dios fier. eect, AS 127 21 89 18 

eee ee ee eee 82 18 67 19 

OS et Aes ere Pea er es 54 17 30 15 


much more frequent among working boys and girls than among school boys 
and girls (see Chapter V, Strength of the Hand). Left-handedness in 
strength is also more frequent among boys than among girls. The percent- 
age of left-handedness in this measure for the various years is shown in 
Table 490. 

STEADINESS OF THE HAND 


The differences between the percentile scales for girls and boys in 
terms of number of contacts are given in Table 491 for the entire group, 
and in Table 492 for school children (X) and working children (M) sepa- 
rately. In this instance, girls are superior at fourteen and fifteen years 
with the right hand, and at fourteen, fifteen, and sixteen with the left. At 
seventeen and eighteen, boys as a whole are superior, though there is a 
tendency for the most superior people to be girls even up to eighteen years. 
At no year do boys surpass girls in the top five-percentile. 
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TABLE 491 


STEADINESS OF THE HAND: SEX DIFFERENCES IN NUMBER OF 
CONTACTS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
Ricut Hanp Lerr Hanp 
PpwRCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

iy (ae Oe eer ae ae —5 —7 —5 1 8 —2 —5 —1 3 10 
LO) Serotec d —3 —6 —2 1 4 —4 —3 —4 1 3 
LM, cece —4 —3 —3 2 3 —4 ~—4 —9 1 5 
7A gies ees ee —4 —4 —3 3 6 —3 —5 —8 1 10 
75y. | eee emer —4 —4 0 9 2 —3 —6 —3 il 9 
210 on A lee i —4 —5 0 6 3 —3 —5 —2 Hf 5 
SOMME cee he Gus —4 —6 1 if 3 —4 —4 —3 3 5 
ANU Th Aa ie ee —4 —7 7 2 8 —4 —4 —4 2 9 
Ae Mere: cee Sls —4 —8 il 1 6 —4 —4 —7 2 10 
SMa 5)! —4 —7 1 3 2 —5 —5 —3 9 9 
tiie glee nero en —5 —7 0 5 3 —5 —5 —3 8 4 
S00 fe —5 —8 1 1 2 —3 —6 —2 2 2 
Gdreeetesa es _—7 —8 1 1 6 —3 —7 —8 1 a 
70) vos eceeee Sc —6 —8 0) 0 5 —3 —8 —2 1 1 
TAD es RRs et te & —4 —8 0 5 2 —3 —5 —2 2 1 
SOmmeas 2P,% 0) « —6 —9 0 0 if —4 —6 —1 0 0 
SOUE ry tan oa —6 —9 —l 0 1 —8 —9) —6 —1 —3 
OU Me eae —3 —7 —1l —2 0 —6 —4 1 —6 —1 
Gy, ay Ay a a —2 —3 —1 —3 0) +2 —7 —l —5 —8 


A comparison of school and working groups shows that in the case of 
school children, the change from a superiority on the part of girls to a 
superiority on the part of boys occurs between fifteen and sixteen years, 
while among working children it occurs a year later, between sixteen and 
seventeen years. The largest sex difference in the series is the superiority 
of the girls with the left hand in the year just preceding their loss of lead— 
fifteen for school girls and sixteen for working girls. 

The shift in the case of steadiness from a superiority of the school group 
in the earlier years to a superiority of the working group in the later years, 
and from a superiority of girls in the early years to a superiority of boys in 
the later years, makes it difficult to interpret the right- and left-hand 
relationships. Left-hand superiority in steadiness is more frequent among 
working than among school children (see Chapter V, Steadiness). It is 
slightly more frequent among boys than among girls (Table 493), but not 
enough so to modify in any consistent way the relative size of the right- 
and left-hand differences. 
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STEADINESS OF THE HAND: 


TABLE 492 
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SEX DIFFERENCES IN NUMBER OF 
CONTACTS BETWEEN THE. TEN-PERCENTILE SCALES 


Boys — Girls 
RicHT 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
10 ee eee —4 0 4 1 1 —2 —11 |} —5 7 3 
D0) Fea ne —2 — 5 4 2 —1 —4 — 6|-— 9 3 3 
SOR Metres oes —2 — 3 ili! if —4 —7 — 3} -3 1 2 
A) Stee 2) ee ee S —8 — 7 0 3 0) —2 — 5} -38 1 3 
SO Ges, cache ea —4 — 3 3 1 2 —3 — 8 | -—2 2 1 
CO Re Ces ae —3 —10 9 0 5 —3 — 6| -—2 1 3 
TOG Ae ae A —9 — 5 3 1 0 —8 — 8} -8 6 i 
SOM hos eect te: —2 —il1 2 —2 1 —5 —10 0 0 0 
C0 saree ee ee 0 9 4.84 eo Seo 
Lert 
x M 
PERCENTILES 
lf yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
BC) glee Cha ae —8 —l1 ie 8 5 —3|—4] -138 1 3 
PAO” eRe 8 Bye —2 — 5 3 3 5 —1|)-—5|-—4]-1 8 
SO. tee ee oa —5 —4 3 3 7 —2);-—8s]-—4 1 2, 
CI sete anc, be —4 —10 3 10 8 — 3/—-— 6] —10 0 9 
2) iene ein oe eae —1 — 7 2 5 6 — 6}-—4] —-ll 0 2 
OON=fes eee ce = —2 —11 8 10 4 — 5/]—4] -13 0 7 
Cy oe See es —7 — 6 1 5 8 —2!]—9]| —-13 1 |-1 
SOUP. Barter: —3 —23 0 7 —2 —1|—7]| —-18 3 |-—10 
OOM es ese ee 0 —29 2 0 0 —12 | —11 | —25 5 |—- 2 
TABLE 493 
LEFT-HANDEDNESS IN STEADINESS 
Boys Girts 
AGE 

hae Per Cent AOR Peri@ent 
1: rena alegre a 96 11 67 10 
LD" =. 2°) ee ee 57 9 51 10 
LOihs S335. 82 13 52 10 
LT © pe ans, Oe er 51 mt 44 12 
Si. a es eee 46 14 PD) 11 
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Rapipiry or Movement or THE HAND 


The differences between the percentile scales of boys and those of girls 
in rapidity of movement are given in Tables 494 and 495 for the 30- and 
60-second records of the entire group, right and left hand. The tables 
show that boys are superior at every age, and are on the whole increasingly 
superior from fourteen to eighteen years. The tables show no significant 
differences in endurance. The 60-second differences are about twice 
the 30-second differences. The superiority of the boys is very much 
greater at the upper than at the lower end of the scale. Indeed, there 
are a few instances of feminine superiority low down in the seale. While 
there is but a small difference, then, between slow boys and slow girls 
of a given year, there is a large difference between rapid boys and rapid 
girls. The difference is greater with the right hand than with the left. 
The same differences presented separately for school children (X) and 
working children (M) are found in Table 496 for the 30-second period 
and in Table 497 for the 60-second period. The chief difference between 
the tables for school children and those for working children is that school 
- boys are more superior to school girls than working boys are to working 
girls. The right-hand differences are greater than the left-hand differences. 


TABLE 494— RAPIDITY OF MOVEMENT OF THE HAND: SEX DIFFER- 
ENCES IN NUMBER OF TAPS IN 30 SECONDS BETWEEN 
THE FIVE-PERCENTILE SCALES 


Boys — Girls 


Rigor Hanp Lrerr Hanp 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Sia ener ee een Me —2 —1 —1 —1 i) 1 5 4 —1 4 
IO) Se ree 0 3 il 1 5) 0) 5 3 0 4 
IE La a 0 2 3 3 4 1 2 4 2 5 
DO to eae 0 3 4 3 3 1 2 5 3 3 
DiS. «oars Ager eaten 1 3 4 4 4 1 3 5 3 4 
30) MEET etesos «o., Se te 2 4 5 4 5 1 4 4 4 5 
SOU ee 2 4 6 5 4 2 3 5 5 4 
AA) ees te tees “Ss 2 5 7 6 i 1 3 5 5 4 
Ab vere aes te ie ° 3 5 Uh 5 7 2 3 5 6 5 
OOM. ests 3 6 8 6 8 1 3 5 7 5 
Nien. eae 3 6 8 Gi 8 2 4 5 6 6 
(0) ae nee 4 vi 8 8 10 2 3 6 7 6 
Gommnerete her iF: 5 8 11 9 10 2 3 di 8 7 
OME, st x 4 8 9 9 11 1 4 7 8 6 
Wik “So eae 4 8 9 9 12 2 4 7 9 ai 
il) | ER ee eee 5 8 10 10 12 2 + 9 8 8 
SOMF, ee ur = 6 9 12 13 13 3 a 10 9 9 
DO Br eee nt 6 10 15 14 11 3 6 13 12 10 
DRE. ort ae. ane 9 17 18 19 11 4 8 16 15 8 
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TABLE 495 


RAPIDITY OF MOVEMENT OF THE HAND: SEX DIFFERENCES IN 
NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 


Rigut Hanp Lerr Hanp 
P eRCENTILES i 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

Sper as eee rs —7 2 2 —1 7 7 5 10 2 6 
LOM Sek te gees —1 3 2 1 4 1 2 6 3 9 
oP See eee. 2 2, 3 4 3 iE 2 9 2 12 
2OMLET. LES Se 3 4 4 5 4 -—1 3 8 4 9 
Pt ee Ae yc 4 5 6 ff 6 iy 3 8 6 é 
BO psc he peor 5 6 9 8 7 2; 3 8 7 6 
Bec, Mamta igs bo 6 f 12 9 9 3 4 8 < 7 
UG ag Ae eA plese 5 9 13 9 11 3 4 8 8 af 
45.99! See 6 10 15 10 Il; 4 4 8 9 7 
Di eels Rigas Be 6 11 16 11 12 4 5 9 12 7 
DATS Sep Sy bw 6 12 16 13 15 5 6 11 14 9 
60 ee eewee Be 5 12 18 14 17 4 6 i 16 10 
Goce ee dae oe 6 11 19 15 21 4 5 14 17 li 
(OS Bee ee 6 12 20 16 20 3 5 14 i Be 12 
fear, Rina Oy tome 6 13 22 21 22 3 7 15 18 13 
SO ella tear i 13 23 22 25 4 7 ile 18 14 
SO is cee 10 13 24 26 27 6 6 20 22 15 
Oe ie oo An eaee 6 11 17 31 29 26 8 12 23 22 17 
Dons sy te eee 14 22 40 37 24 12 16 30 24 20 

TABLE 496 


RAPIDITY OF MOVEMENT OF THE HAND: SEX DIFFERENCES 
IN NUMBER OF TAPS IN 30 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 
Boys — Girls 


Ricut Hanp 


X M 
PERCENTILES 

14 yrs, | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1 Ose serene 4 3 i 3 4 —3 —1 —] 0 4 
20) a oteek Ona eee 2 3 if 3 4 —% 2 1 3 & 
SO CREA Rigg ee 1 5 9 4 7 —1 3 3 5 6 
40 Dees en oe ee 3 ff 8 7 8 0 4 5 6 @ 
O'S 2 Scenes 4 8 9 8 10 5 4 to 9 
COP tad eee 4 9 11 10 12 4 7 3 7 10 
70M. Ty aes eae 5 9 Wy 12 HP Ow 1" aie z 1 8 11 
SO Bes. a eee 5 11 12 12 9 5 ih 7 9 14 
SOR... ae ae: 8 12 19 21 8 4 9 11 14 17 
dt ee 
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Lerr Hanp 
ae 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOM iewes 20 0 10 —3 —2 1 0 3 5 0 4 
20 re ter eee? 1 4 5 4 iG 0 2 5 3 4 
BLU anl chee cap 2 3 6 7 5 1 3 4 3 5 
Ae see eat: 2 3 6 6 6 1 4 5 5 4 
OTe: seek % ee 2 4 6 8 7 0) 4 4 6 5 
COP Votan as hee 3 4 6 9 7 0 4 4 i 6 
Thee oa et eA eS Ee 3 6 7 8 9 1 3 6 8 @ 
SOUR eer te 2 4 @ 11 § Tit 1 3 8 9 9 
Oy a Sone ee ee 9 10 itz 14 12 —1 10) 10 12, 10 
TABLE 497 
RAPIDITY OF MOVEMENT OF THE HAND: SEX DIFFERENCES 
IN NUMBER OF TAPS IN 60 SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 
Boys — Girls 
Ricur Hanp 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
WOMetarr te = 6 6 9 8 7 —7 2 0 Ei 6 
OMe ene 5 6 15 11 18 —1 2 1 3 6 
SON 14 eee Sees 5 8 lig 9 23 2 5 4 5 a 
AOR Ri as Es 5 10 Ihe 11 ily 4 a 8 9 10 
EO) 8 Bere eaerraeee ae 6 12 20 15 18 6 9 12 12 11 
GOP tt, cae a 13 37 18 29 a 12 15 9 17 
i Mtey, eeg Nath cs 7 14 25 22 30 6 14 16 15 21 
SOM ere ase ea di 16 29 28 35 6 13 17 19 24 
OO ma ta 13 21 37 47 36 a 12 22 29 29 
Lerr Hanp 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LOT a eninor Ge: 1 4 10 2 15 1 —3 5 6 7 
BU on Ge rare oie ee 1 (8) 1g 7 8 —3 2 8 4 10 
Saher ge Ao 5 11 11 6 —1 4 6 6 8 
NO Sah ye Be Oe 4 6 12 14 9 —1 3 6 6 a 
50) * oS a eee 5 7 13 18 12 3 4 a 9 8 
CO st. See t2 5 9 14 19 14 2 5 9 13 10 
ORME a. bs. a 4 11 17 19 16 4 4 12 16 13 
SOE cae ti Rythme 8 We, 24 21 21 2 4 18 17 10 
OO tere Be. athe! 6 16 32 26 39 2 3 ibe 20 13 
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TABLE 498 
LEFT-HANDEDNESS IN RAPIDITY 


Boys GIRLs 
AGE : 
Hee Per Cent se Per Cent 
14 PES © ee aS 50 6 31 5 
itera ey, aie Wee ecg Gecialeare: 32 5 26 5 
(Rie a Bee» eee Seen am 42 i 23 4 
I par ae rd eee Cer woe 38 8 19 5 
ee A ae gS ee MoS bre 5 14 6 


In the case of rapidity of motion, left-handedness is rare in both sexes, 
and is but a trifle more frequent among boys than among girls. It proved to 
be slightly more common among working than among school children in 
both sexes (see Chapter V, Steadiness). Table 498 shows the relative 
frequency in the two sexes. The relative infrequency of left-hand superior- 
ity in rapidity is consistent with the constantly greater right-hand differ- 
ence in all groups. 


TABLE 499 


CARD-SORTING: SEX DIFFERENCES IN SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 


TIME INDEX 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
OL eee Be —7.0| —6.4|) —6.5] —2.5| —6.5| —7.2| —4.6| —6.2| —4.3| —6.7 
UU ae Sere. yer —5.8| —5.3| —5.8| —3.3|] —4.2}) —7.1] —5.3| —6.6| —3.7| —5.1 
LOR A ee ee —5.7| —5.2| —5.1| —2.4| —3.2| —6.4] —5.3} —6.2] —3.9| —4.2 
DORR hee ee —5.4| —5.0| —4.5| —2.6| —3.0] —5.9| —5.4] —4.9| —3.7| —3.2 
DO ra ie cee —5.2| —4.8] —3.9| —3.0] —3.3] —3.6] —3.2] —3.7| —3.6| —3.4 
BSP eet Seeder —5.0| —4.5| —-4.1] —2.5] —3.1] —5.5| —5.1| —3.2| —4.3] —3.5 
SOME Ik tay eens —4.9|} —4.2| —3.8] —2.1] —3.0] —5.5|] —4.9|] —3.3] —3.6|] —3.0 
PIO eet AHtORe Serae. —4.5| —4.0| —3.5] —1.9| —2.7| —5.5| —4.6] —3.3] —3.3] —3.0 
LS Weegee mie se —4.2) —3.9| —3.2|} —1.9] —2.6| —5.1] —4.4] —3.2] —3.0| —2.8 
SOUR Se eee —3.9| —3.9} —3.0] —1.9} —2.6) —4.7| —4.3] —3.1|] —2.7| —2.7 
DOM Seer —3.6] —3.8] —2.8| —1.8] —2.6] —4.3] —4.1| —3.0| —2.6| —2.7 
COMES bes ee —3.3|—3.6) —2.6| —1.8|] —2.7| —3.9| —4.0| —2.6| —2.6| —2.6 
G34 2 ee ae —3.2| —3.6| —2.4]) —1.8) —2.6| —3.4] —3.8| —2.1| —2.5| —2.7 
COM 2. Sey ee —3.1}|—3.4] —2.2} —1.9| —3.3| —3.2| —3/6| —1.6| —2.4| —2.8 
(hie Pere chy oe =3.2)|—3.1 | —2.3)—1.9)| —3.3 | —3-2)/=— 3:3) 1.2) | 26 267 
SOP; 5 ee ES —3.2| —2.8| —2.5| —1.6] —2.3| —3.4] —2.9| —1.0| —2.6| —2.8 
SOURS ca eenmeee —=3). 21 — 3.0) 2.5) = 102 a7 — 32 Ol S00) eet 
GOS a arenes = 2/31) = 3.2)|| 16) — One ike De hlee= Oe oy ee ent ll ee 
OOP ee vee Seis CS af My) Pe =O) by) SOG as les 8) =o » 
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CaRD-SORTING 


The sex differences in card-sorting are shown in Table 499 for the time 
and index of the entire group, and in Table 500 for school children (X) and 
working children (M) separately. In this test girls are superior to boys each 
year and in both measures—time and index. The differences are less at 
eighteen than at fourteen, but are still consistent and significant. They are 
slightly greater at eighteen than they were at seventeen. 

The chief contrast between school and working groups is that working 
girls are decidedly more superior to working boys in card-sorting than 
school girls are to school boys. 

In all the tables for card-sorting, the differences are greater in the lower 
than in the upper half of the scale. There is a greater contrast between 
inferior boys and girls in this measure than between superior ones. 


TABLE 500 


CARD-SORTING: SEX DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys — Girls 
TIME 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
i Omens se «oie —3.5| —2.0} —2.9| —2.4)— .4]—7.0|—6.1] —7.7| —4.8} —&.2 
AD) ey cages ce —3.5|—2.5| —2.4| —3.0]— .2]—7.0| —6.1]—5.8| —4.3] —3.2 
OO ae Ge ie —3.5| —2.0} —2.7| —2.0} —1.3| —6.1] —5.6| —5.3| —4.4] —3.6 
A) Fae tee et —2.9}| —2.2| —2.3) —1.8] —2.6| —5.8| —5.4|] —4.6| —4.1] —2.6 
SO gee es os —2.8| —2.1] —2.1] —2.0| —2.4]| —5.4| —5.3] —4.0] —3.7| —2.5 
COM iat. a... 1 —2.7| —2.2} —2.0] —2.0| —2.3} —5.8| —4.8| —3.3| —3.4| —2.4 
(Oe ee —3.0| —2.4] —2.1] —2.2} —1.6|] —5.0] —4.6] —2.7| —3.2] —2.3 
SOM epi rere! s'3 —2.8|—1.8} —2.1]—1.8]}— .9}] —3.5] —4.3] —2.5| —3.2) —2.5 
OO Rae ees a hon 23 eal at 1.1] —1.1] —3.6] —3.3] —2.8]) —2.4| —1.6 

INDEX 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
OWE ome. as —5.1| —3.3| —4.8| —4.2}— .9]}—9.0] —5.9| —7.3] —3.7| —5.8 
TUS Avene Give Gas —5.1| —3.4| —3.0| —2.7| — .4| —7.4| —6.5| —6.5] —4.2] —4.0 
BO trict Pe a —5.3| —2.7| —2.8| —2.4|] — .3] —6.1] —6.2] —4.8] —4.3] —3.9 
AQ hae eo. —4.6| —2.5] —2.8]—1.8]— .8] —5.9] —5.8] —4.0] —4.3] —3.5 
Oem es ia aa oe —3.8| —2.3| —2.4| —2.0| —1.4| —5.7| —5.6| —3.6| —3.8] —3.1 
CO eer Ln ete —3.4| —2.1| —2.0] —3.0] —1.7| —4.9| —5.4| —3.2| —3.4] —3.0 
OMe cir es as. vs —3.4| —2.1] —1.9| —2.0| —1.6| —4.0] —5.0| —2.4] —3.1] —3.0 
80 -.. , | —3.4] —2.6| —1.8| —2.0|] — .9| —3.1] —4.7| —1.1] —3.2] —3.0 
90. sy eee, 8 995 3.8 | 2) —2.7|—1:8 
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CANCELLATION 


The sex differences between the percentile scales for the index of can- 
cellation are given in Table 501 for the entire group, and in Table 502 for 
school children (X) and working children (M) separately. The differences 
are all in favor of the girls. They are similar in amount from year to year, 
though they are, on the whole, less at eighteen than at fourteen. The difference 
between the school group and the working group is that working girls are 
far more superior to working boys than school girls are to school boys. The 
sex differences are decidedly greater at the bottom than at the top of the 
scale—and this is particularly true among working children. In other 
words, girls who are poor in this capacity show more superiority to boys 
who are poor than girls who are good do to boys who are good. 

The corresponding facts for accuracy of cancellation are given in Table 
503 for the entire group, and in Table 504 for school (X) and working (M) 
children separately. The differences in accuracy are small each year, and 
are less at eighteen than at any previous year. They are not consistently 
in favor of either sex. Our conclusion must be that the large and consistent 


TABLE 501 


CANCELLATION — INDEX: SEX DIFFERENCES IN SECONDS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PPRCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
Deore ee i —41.4 —32.7 —32.0 —32.3 —23.8 
LO Lease co oe ee —28.7 —34.4 —23.0 —44.2 —23.7 
Om ae area: —23.2 —32.4 — 20.0 —38.9 —25.6 
D8 ee Sue Bons —21.7 —32.4 —19.0 —33.6 —23.1 
DOIG a EE i —21.7 —30.1 —18.0 —28.8 —19.9 
S10 ee EON ee ares —20.4 —28 .2 —17.0 —25.1 —17.7 
QO). ta At eae —18.3 —27.8 —18.0 —22.3 —17.2 
UEP cn ce. < —17.5 —25.2 —18.0 —22.2 —17.8 
7 he RS TN, —17.8 —24.1 —18.0 —22.2 —18.2 
OO , Sepee nn ners —18.2 —22.9 —18.0 —22.1 —18.9 
D084 ee eee —18.2 —21.7 —17.0 —21.6 —17.5 
60 rey a ty —17.9 —20.4 —18.0 —21.5 —19.6 
65 ae oo —17.7 —19.1 —18.0 —21.3 —19.5 
(Up east. 6. —18.1 —17.8 —16.0 —21.2 —19.5 
(09. tt eee —18.6 —16.6 —18.0 —21.5 —19.4 
80 2 SO ee —19.0 —14.9 —17.0 —21.6 —19.5 
Shee ee —18.3 —14.2 —17.0 —21.8 —14.4 
G08 0 nae E1767 =15.3 7-0 =99 1 aon 7 
Ob Pox Reet aes —16.0 —13.0 —15.0 —20.4 — 2.9 
Sa ft 
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TABLE 502 


CANCELLATION — INDEX: SEX DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
x M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. 16 yrs. | 17 yrs. | 18 yrs. 
LO eae Free Bo —17.7|—18.4)—11.1/—36.8)/— 8.4|—38.0)/—32.5|—32.0/—48.0/—20.1 
ZOE At at oh ee —11.5)—16.1)—10.5/—15.8/— 1.9|—34.9|—37.8]/—24.7/—39.1]—24.5 
Oe uN gous ke! —19.3)—14.7/—12.9}—10.2)/— .4|—31.3)—37.2)/—23.6/—35.2/—21.6 
AME. are c —11.1}—21.8)—10.5}—12.6/— 2.8)—27.0)/—35.7|—23.7|—35.3]/—20.6 
BO" 2 52d eee —10.7}—10.9)—10.4/—12.1/— 1.1}—25.0|/—31.8]/—24.3]—29.8|—21.3 
GOWaas caw feta) — 7.7|— 9.5|— 9.8/—14.2/— 9.7|—24.0|—29.6|—22.2|—27.6|—21.7 
1! ee ee —11.0)/— 8.6)/—10.4/—16.6)—11.3/—23.3]—27.5|/—24.0)/—24.9|—21.5 
Sele Ai bcos sed Fi —15.8}— 9.2)/—10.3)}—16.9}—30.5)/—21.8}—24 0/—24.6/—24 6)—21.3 
OO eens sa - - —26.9)— 8.7)/— 9.5|—18.1)}—24.8)/—18.7/—22.8]/—23.1)—25.0/—15.7 

TABLE 503 


CANCELLATION — ACCURACY: SEX DIFFERENCES IN PERCENTS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
OTe eee te. ee FO 50) 2.3 Pet 2 
Ome ahead Site: lod — 5 13 1.8 —.3 
1550", Seen 1.2 —1.5 8 Bid —.5 
7.0L! Soy ay ae 4 — .6 a ile) —.7 
Dae ee NS cows 4 — A 2 1.4 —.6 
SOR ceo 9 — 5 2 1.3 —.2 
G1. & ds oh 1.5 — 7 2 it dl —.2 
Ae Be eo spun otgiss 8 1.9 — 8 sll ial —.2 
EES a eter Tk — 7 0 We; —.2 
SC) eeeyeeets es. ss idl — 3 —.5 ifeal — 1 
1155 ale eee 9 — 2 —.3 6 —.1 
COMM. OLE ae ff — .2 —.d 4 —.1 
ODP Ree cwtaehs ae otf — 2 —.3 10 20) 
TO) hg ee cae ee A — 2 —.2 3 0) 
[Go eae Sea 122 — .l —.2 3) 0 
ect re 7 1:3 — 1 —.2 2 0 
SO Mme is bof Mee os 8 — .l —.1 2 m0) 
OOM eset isc et &. x) 0 —.l J 0 
DR iss bee + Serene Oa 3 0 m0) m0) 0 
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TABLE 504— CANCELLATION — ACCURACY: SEX DIFFERENCES IN 
PERCENTS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Cirls 


x M 
PERCENTILES i 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. 17 yr 18 yrs 
LO Seta. Bigoeee 1.4 9 a) AQ 164 =62,9)) | le GI 0 Ste 
20) ee 9 tt .2|— .9 4 1.5} —1.3 S| esta —.2 
3 cae Ate eye ke Is 1.0 .2|-—1.0 2 1.0} —1.6 EEN 26" ee 
AO es Oe, Bees a) 9 .O|— .4 Ly £2) =2)-5 Fl ly) | eee a | sae 
eee ees 6 4)—.2|);— .2 sil 1.7). oh =, 23) eed 
COG ar ne ee att 3 O};— .3 “ul 2.1);— .8| —.4] 2.1 —.1 
(baae caries sth 2 JO) — sel sl 1.1]— .6}| —.6} 1.3 | —.1 
SO ies AE teas eg 4 2a eee me) 1.7) =..5) = 4 8 | —.1 
Ue ee er ed, 1 O};— .1 Aa! 2.1)/— .2| —.2 4 0 


superiority of the girls in index of cancellation is due to superior speed 
rather than to superior accuracy. Accuracy in this test approaches 100 
per cent so closely for both sexes that it does not constitute a good basis 
of comparison. It is curious to notice that in the two years in which the 
letter a was used—fourteen and seventeen—boys are more accurate, and 
in the two years in which the letter m was used—fifteen and eighteen—girls 
are more accurate. The comparison of school and working groups shows 
that whereas school boys have a slight lead over school girls in accuracy, 
working boys and girls are about equal. However, the differences in both 
groups are too small to be taken seriously. 


SUBSTITUTION 


The substitution test has three phases which must be presented sepa- 
rately: first, the performance of the practice pages, a type of routine copy- 
ing; second, the index of the memory page, which is one measure of the 
perfection learning; and third, the accuracy of the memory page, which 
is a second measure of the perfection of learning. 

The sex differences for the practice pages are presented in Tables 505 
and 506 for the entire group, and in Tables 507 and 508 for school (X) 
and working (M) children separately. On the whole, girls are superior to 
boys in this type of copying, though the differences are comparatively 
small and not entirely consistent. Year sixteen shows boys on the whole 
superior. Girls are more consistently superior at the upper than at the 
lower end of the scale. The most inferior boys seem to do better than the 
most inferior girls but the superior girls are constantly a bit better than 
the superior boys. 

A comparison of working and school groups shows that the superiority 
of the girls is much more marked and consistent among working children 
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than among school children. Indeed, in the school series as a whole, one 
would have to say that boys show a slight superiority. Year sixteen shows 
the boys quite consistently superior in both groups. 

The sex differences for the index of the memory page are given in 
Table 509 for the entire group, and in Table 510 for school (X) and work- 
ing (M) children separately. In this measure of perfection of memorizing, 
the sex differences are not consistent. The general tendency is for girls to 
be superior at the upper end of the scale and boys at the lower end. In 
this measure also year sixteen shows a consistent superiority of boys in 
both groups which is not present in other years. The corresponding tables 
for accuracy (Table 511 for the entire group, and Table 512 for school 
[X] and working [M] children separately) show similar relationships— 
girls slightly superior at fourteen and fifteen, boys superior at sixteen, and 
conflicting results at seventeen and eighteen. Since the best of both 
groups and both sexes reach perfection, no differences appear at the upper 
end of the scale. 

On the whole, then, sex differences in the substitution type of test are 
smali and change from year to year. It is one of the types of performance 
in which characteristic differences of sex do not occur, though girls seem 
to make both the best successes and the worst failures. 


TABLE 506— SUBSTITUTION — INDEX — SUM OF THE PRACTICE PAGHS: 
SEX DIFFERENCES IN SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 
Sum or Practice Pacss 


PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
Oe tee ee 2 9 17 8 5 
Oke ots oe eee —2 —11 8 0 11 
1S. SAA cog ee ee 1 —13 4 —1 3 
DO) i mate ote een At —3 —13 4 —2 —6 
ee. dco: —4 —10 1 —1 —5 
OO) Sy ae eee —4 —11 —2 —3 —3 
DO Mae es ee —5 — 7 —1 —3 1 
AQ) ad as’ ameter fart —4 — 3 0 —3 1 
AS ass ete ort ee —4 — 4 3 —2 1 
50a. 5 ee ~2 a7 5 ~3 0 
D0 Tee ee ee —1 — 6 5 —2 —1 
OO. aS ek As ee —1 —1 4 —2 —1 
Cope een. —1 0) 3 —2 —2 
10) oe i ee —2 1 3 —3 —2 
(o-oo, See ee —4 0) 3 —3 —2 
SO) Lt eee —6 —1 4 —4 _ 
So “ae ee ae —§ 1 4 —4 a 
002" = Rae eee —5 1 3 —5 —1 
95. & Since eee —5 —3 5 —9 0 
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TABLE 507 


SUBSTITUTION — INDEX OF PRACTICE PAGES: SEX DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
Pace 1 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 1t yrs. | 15 yrs. | 13 yrs. | 17 yrs. | 18 yrs. 
LOMO. os te 10.4] 5.8 3.9 1.3} 11.6 |—10.4) —5.8] —2.1)-— .9 8.0 
ZO a: a2) 4.5] 3.9 |—3.6 A) 8.2 |—15.7} —9.2 ell 7 4.2 
210) et See Pe Oe eS — 18)" 9.251527 —8. 4 6 4|-—1.7 
AQ Mek ms on ail) BZ! 1.2|—3.6) 5.8 |—12.8] —9.2 O|— .7| —4.3 
DOM ee cern ee — .4|] 2.7 3.7|—3.2) 5.2 |—10.1] —8.7|— .5|—1.1)] —2.2 
COM er LALA —7. i 4.5|—3.4] 4.8 |— 7.6|—-9.1]— .7 .3|— .9 
Ome Baek —1.2] 1.6 2.9|—3.6| 4.4 |— 5.8] —7.9]}— .9 1.2 aD) 
SOMES Aart = 5, — A 9 2.6] 4:4! 6.2 |— 5.1) —5.2) —4.0 2.9, A 
OOM ara. oe Sa 13 4.5 2EO 10829 ="44 2 1 2 5| —1.0 
PaGcE 2 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs 
Oe er ea. AA os | 0.2 | — 6) 1672 | —8.7)|— 25 3.4] 7.0 3.8 
7: DY Ra Oe AEF 3.4) 2.1 1.8 |— .8] 9.8 | —6.2} —6.1 1.0} 4.0 8 
SU) Gece ae PRN A See 1.1 |— .8| 6.2 |—2.4)—5.6| 4.7] 2.5 |—5.5 
A) ieee oe. cP. 1.38; 3.8 | 2.1 |— .2| 4.0 |— .4]—5.2) —1.1]| 1.2 | —4.0 
2) erm SO) Oro 1.9 |— .2]} 4.2 | —2.8|—4.7 0 .6 | —4.5 
CU ee. lee wees ol) Dees) 1.7 |— .8| 4.4 |—5.1] —3.0 1.3 5 |-4.9 
iO b~.<cecees eerie 3) 2.0 IEG 9) eae — 75) dle 7) 26 : —4.4 
SOs Fe eee —2.0| 1.4 1.6 |-1.3} 4.0 |]-—6.0}— .2 Ih ZéM dl |e 
Une aad nas 0 6 PRO Aoi ipa’ | at ead | sil MO 129 esd 7 
Paar 3 
x M 
PERCENTILES | PERCENTILES = 
14 yrs. 15 yrs. 14 yrs. 15 yrs. 
Lar bres ease 2.2 ONG OP pete ce —9.5 —6.9 
0 R ee Ce aoe 5.5 5.6 pe A eee —6.9 —4.5 
SOs aay ee ts 6.6 4.0 SO lee ee ae —3.9 —4.9 
Al) Fee. Sach 4.2 1bS¢A A() ee —4.3 —2.7 
Oe ara see 3.6 2 D0 take. Se —3.2 —2.0 
GO mao ie 2.4 ff OO ke hu reas —2.9 —1.3 
(AUP: eee Oe Asi BD, TU as <a —3.0 — .5 
UN a" See cere a 9 —.3 SO ideaeomues ute —3.1 A 
OO febaet 8. ait ag 0 cse peat =o 1.2 
i lle et ce le et as Bl a ee 
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TABLE 508 


SUBSTITUTION — INDEX — SUM OF THE PRACTICE PAGES: SEX DIF- 
FERENCES IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. 18 yrs. 
‘1 O} aeaieew en eacaars 22 37 7 1 45 | — 1 O| 24. 5 13 
20 Serre Ghee « 19 19 0 —2 24 | —17 | —17 3.0} —1 3 
30S Sees pe ale 8 19 4 —2 18 | —20 |] —21 1.0] -—1 —+ 
AQ aay ate eed 7 7 5 —2 14 | —25 | —19 | —2.0 0 3 
NOE ete salen) ff 11 5 —5 11 | —17 | —15 | —2.0 Z 2 
GO Pere TE 4 8 8 —6 9 | —14 | -17 | —2 0 
CORO S be ayes 1 4 11 —6 8 | —13.} —12 2 0 —1 
SO oe eee cee —6 4 ila! —6 10 | —11 | —7 1 —1 —2 
POM A ene —1 2 10 —§8 |-—14 | -—10} —4)]-—5 —8 —3 


TABLE 509 


SUBSTITUTION — INDEX — MEMORY PAGE: SEX DIFFERENCES IN 
SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


Paar 4 PaGE 3 
PPRCENTILES 

14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs 
Ok a) MAIS) eon cigs Se ae oe er ere 11.0 — 5.1 18.5 5.0 ng 3) 
‘10 paths Bobi aR nk oan Pt ee ee ee ae 1.9 —19.7 28.3 34.0 14.8 
Le eer Bee <r OR a ee te esr 6 — .2 — 6.6 2257, 29.2 —6.8 
Ural g, CM St Som ase ee Grom ots 2.5 — 5.4 13\.1 15.3 —2.4 
ZO Pee Ree ee Ee Oe, Cee 3.5 2 16.5 1.3 —6.0 
SOc eee, keene co ee ee ee ook SuG 13.9 5.1 —8.2 
DOM ee ee ce nan ee 3.5 2.0 11.8 4.3 —6.4 
BO ete anges Rvetol ave vin tlre Catan: eee 2.3 1.0 Gad TAS —6.0 
4D ode pode we eee eT ee ee 2.9 Sl 6.1 hee —7.0 
OD a Ben et ee ee 2.8 —- 2 5.3 ital —5.2 
OO ciet Re od 5 eS eee ert ee Si — .3 3.6 3 —3.0 
CO) as pce hit ee ater eee 22, — 4 3.8 — .3 —1.0 
Conca Res uc tee eee ee 1.6 — 3 4.0 — .6 — 2 
(Me Ceres Te ee ae E 9 Sas 4.3 — 9 mi) 
COD (EN Re a ee ae, oe ae 3 - 9 4.0 —1.5 9 
SO). BSE: Fes pe ae gee — .3 — 1.2 4.7 -—1.9 is 
S01 i SR 3 Che, ec oe 8 — 1.4 3.2 —=2'.2 1.4 
GOR. le a ne ee — 7 — 1.8 1.9 —2.9 ea 
95s Shen sk ae pe eae — 4 — 3.6 6 —4.3 —2.0 
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TABLE 510 


SUBSTITUTION — INDEX — MEMORY PAGE: SEX DIFFERENCES IN 
SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
x M 
PERCENTILES Page 4 Paap 3 Pace 4 Pace 3 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
lOdewy So ot oe 9.6 4.1 | 41.0 2.8 2.8/—8.8 |—16.2| 17.3 | 57.0 26.5 
PANN Boe Ly Res Oe ea 4.4 9.0 | 24.8 |— 6.3}/—-11.0/— .9 |—10.2} 27.5 | 31.3 ell 
SO ee aa rec 2.0 5.8 | 18.3 |—12.2/— 4.9] 3.4 |— 1.5] 16.8 | 13.9 |— 4.6 
Aims ante 26 2.2] 11.6 |— 3.9 6.5| 4.4 All OR 1120) |= 233 
SO ok ads oa eee 45) 2.2 6.1 |-— 3.1 PAD)| NES ES SAO PES || Was ee |) Seni 8 
OO Ue BELL AP: 3.9 |- 9 5.5 |— 4.4 2.2;- .9|— .5 9 1.8 | —3.6 
CAE oo tas Mee Io 1.6 |-2.8 |} 4.9 |— 6.0} 10.3/—1.0 yee) 7 | -1.8 
SO eaves Savwe a —.7 |-2.1 3.0 |— 3.6} 10.7)/—1.1 1:4) 3.7 2.3 | —1.4 
OOM ircrccds ora oe — .4 |-2.4 8 |— 6.9} 10.9/—1.6 RO one 8.2 | —1.2 
TABLE 511 


‘ SUBSTITUTION — ACCURACY — MEMORY PAGE: SEX DIFFERENCES 
IN PERCENTS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 

PERCENTILES 14 yrs. 15 yrs. 15 yrs. 17 yrs. 18 yrs. 
SRA eotsahielle . wae, SOROS Lee m0) —1.2 8.3 15.6 9.1 
lO sewewhcbictes Pave ee paler etal. —3.7 —4.0 5.8 2.2 2.7 
1S a eg Saat Sa or ee mee —2.6 —2.2 3.9 2.3 9 
Ce Me Pee iets es tees —2.6 — 7 3.9 Pysth — 1 
DOE ee eee oh Tay a Nols —1.6 —1.3 2.9 2.4 — .5 
1D) ch Scale, HORACE ee ia Glee eae ae —1.2 —1.1 3.1 1.4 —2.0 
ODE ie tein ts ie. eves ae. Ls — 7 — 7 2.2 eL —1.6 
LEY ce Guidick te A ee Omen Pea FOS — 2 — .9 1.6 6 — .9 
Ua Se in Oe Bees hice Cate a Wa are re — 2 — .3 12 5 ay! 
SOMIR Mee Pe ae ee eo — 2 — 2 1.0 3 4 
DD Gee N ee sitet ey Me: is — 4 — 1 6 22, 6 
GOPMT EC Eiekds So) eae awn. eet — .5 0 a) all 8 
(i AP Go of ho lth Neh Mat — .2 0 6 0 3 
Aly Ge Bh Oe A OR eee —1.6 0 2.1 0 0 
178 mtn han alee at Ite ecole ae aad aa Ta m0) 0 0 0 0 
SO er. ie tee he 0 0 0 0 a0) 
SMart or ee ee tek oreo m0) m0) 0 0 0 
OOF ee seceds aie atirhe bo gare sss Ae) 0 0 m0) 0 
Ot ge cA Lee Oo. Ee Oe re m0) m0) 0 0 m0) 


~ 
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TABLE 512 


SUBSTITUTION — ACCURACY — MEMORY PAGE: SEX DIFFERENCES 
IN PERCENTS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
xX M 
PERCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
1022 Se ee —6.9 |— .2| 7.0 |—-8.4 |—.7 |—.4 |—7.6 | 4.3 9.3 rar 
D0 oe Pear = 52 |= 403-38 =o. O ee 1.2 j=—1.1 | 3.7 tet 3 
SONS ie: Ree sheen: —4.5 |-1.4 | 2.6 |—2.4 6 1.8 |— .2]}| 3.8 7.8 |—12% 
AQ\ se. EeGahe Fes —1.4 |-1.0 .2 |-1.4 8 Lo WP ASS 250 ee 
DO) wee Soom, tare — .7|— .2| 1.0 |— .6 mi) 6 |— .3 ari Li a) 
GOV eee A ey ace — .8 0 202 |=" .6 0 Oa ae 6 8 9 
i Oy Ga ate a — 4 0 0 0 0 sak aA} 2.4 0 a) 
SOS Fake sae — .3 0 20) 0 Ai) Oo |j— .1 0 ae) AD 
OO SS Rae a ae — .1 0 0 0 0 0 m0) 0 nO) 0 


Memory 


The sex differences in the percentile scales for rote memory—seven-, 
eight-, and nine-place series and the sum of the three series—are given in 
Tables 513 and 514 for the entire group. The corresponding differences 
for school (X) and working (M) children separately are given in Tables 515 
and 516. The trend in these tables is consistently in favor of somewhat 
better rote memory among the girls. As the task becomes harder in pass- 
ing from the seven- to the nine-place series, the superiority of the girls 
becomes larger and more consistent. The differences are small at best, 
because the task was so easy that a very large number of individuals 
reached or approached perfection. For this reason also differences tend to 
disappear at the upper end of the scale. The best of both sexes made per- 
fect records. The superiority of the girls in rote memory is greater at 
eighteen than at any previous year. 

The chief contrast observable between records of school and of working 
children is that the superiority of working girls over working boys is more 
marked and more consistent from year to year than the superiority of 
school girls over school boys. There are some instances in the table for 
school children in which boys are equal to girls, or are slightly superior. 
Indeed, at years fifteen, sixteen, and seventeen, the differences, though 
exceedingly small, favor the school boys rather than the girls. In no 
instance do working boys equal the working girls. However, at eighteen 
years, feminine superiority is clear in both groups and is in both groups 
increasingly evident in the more difficult series. 
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TABLE 514 


MEMORY —SUM OF THE 7-, 8-, AND 9-PLACE SERIES: SEX DIFFER- 
ENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 

PERCENTILES 14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 
‘OD Bo oc a 0 —5 0 —2 —1l1 
OR Sees Be PR. Be oe —4 —5 —5 —4 — 9 
15 tae eet —5 —2 —5 —5 — § 
20) Ze od deer beats us —5 2 —5 —3 —12 
DISH ep eee. Si Be —4 3 —3 —5 —12 
SOS Ee sare meee —4 1 —1 —5 —10 
Eis Conde er, Sek —4 1 —2 —5 — 9 
AO) ce aston ko eae —4 0) —2 —4 —7 
BO dati dross Biome: —5 —1 —1 —3 — 6 
sa ene aioe © —5 —3 —1 —3 — 6 
SE Me, ROWS ee —5 —3 —1 —3 — 6 
60. ees ees —5 —3 —1 —2 —4 
O08 eee ee, —5 —2 0 —1 — 2 
ORaae Cams Cee —5 —2 0 —1 —1 
Ue Soe oe AE —4 —2 0 —l — 3 
SO. caret ae Grea.) aces —4 —3 0 0 0 
lien aes BAe oe —2 —2 0 1 0 
OMENS fe ae Sy 0 0 —1 0 0 
OO Ca ae ee aan tas 0 —1 0 0 0 

TABLE 515 


MEMORY: SEX DIFFERENCES IN PER CENT OF ACCURACY BETWEEN 
THE TEN-PERCENTILE SCALES 


Boys — Girls 


7-PLACE SERIES 


x M 
PPRCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 

LOWE a. tag TOM |= 1 Sul — on ON — Ore Qala el oes 2 ips 1.4 
202 te ee 3.3 = a |e 3 1 | 10) | OS PON=ea no 
30)%: 9 ee —.2 52 |= Del =222)| = 23a ee, |e Onl pene 1.3 |-1.4 
AO) ven hoc Ca — .6 0 O}]— .5 .0 |— .6 |-1.4 | —.5| —.2/— .9 
OO) ee ee —.6 0 O}— .5 .O |= .7 |—-1.6 | —.2) —.5 |— 27 
60} cee ee —.4 0 |— .8 |— .3 = 85 =e — 3 |e 
(0 Sey Sees ee — .3 al .O |— .3 [0 |=S275\— =. 6) eae | eae 0 
fos Oe cena tie —.2 0 0 }- .1 0 |j/— 4/— .1] —.6| —.2 sil 
00 ee ee —.l/— .1 0 j— .1 0 /]/— 4/— .2 0} —.1 0 
$a 
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TABLE 515—Continued 


8-PLAcE SERIES 
ns ed ak ea rel ae) ok ree ee 
ee eee 


x M 
PERCENTILES a Bal a ae a ee a 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
LORY Sos, Ae, —2.3 /10.1 5.6 |— .8 |—5.5 |— .6 | 2.4 |—1.3 |—6.9 |—2.9 
20 Pee ee SL Oxtan eae On| —2e) 6 |— .7 |— .7 |-3.7 |—1.2 |-1.2 
SOE arate ee Oe. — .8 | 9.1 8 |— .7 |—5.3 |—2.1 |—1.5 |—3.3 4 |-2.4 
40 er == La 7 A .O |— .6 |—2.0 |—3.1 |—1.9 .2 |—4.7 
OE ee Pe oh |} aes 3 .5 |— .6 |—4.0 |—2.6 |-1.4 |— .2 |— .5 
GOjmes doce, Cee! — 7| 3.9 a0) 8 }— .5 |—2.3 |-2.0 |— .6 oO |]— .6 
CORE Rt a ae. || a pes ney .2|— .6 |—2.3 |-—2.1 0 sit 0 
eS) were eee 6] 1.4 m0) .2/— .6 |—1.0 |-1.2 20 3 0 
OO USer aE ey Y || 10) a ljJ— .6/— .7 .O |—-1.2 A 7 
9-PLACE SERIES 
x M 
PERCENTILES 
14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. 
iG ee aes —1.7 | 3.2 2.1|—.7 |—3.3 1.3 |-— .9 all 1.5 |—6-2 
PAW ee ak i i —1.2 3 |— .d] 2.9 |—5.9 A= 290 5 |— .3 |-6.3 
SOE ee tee ELL h —1.8 | 1.3 |-—1.2 | —.2 |—3.6 |—2.1 |—2.1 |—1.6 |—1.6 |—3.8 
AQigme . f2) G0 3s —3.7 m5) 8 9 |—4.1 |—3.1 |—1.2 |—2.7 |— .8 |-1.9 
OM GC ee aoe —3.8 4 9 .38 |—2.0 |—2.1 |—1.6 |—3.0 |—2.2 |—2.3 
CORA ere ovo 158 |— 1 .2 |-—38.5 |-1.1 |-—3.7 |-1.2 |—-1.2 |— .9 
Omer ole. as em —3.0 29 1.2] 1.5. |—2.5 |—2.2 |—1.2 |— .1 |-2.3 |—-1.2 
SO Mame i. ses seth —1.4 m0) ne) 7 |-1.5 |—2.3 ck 7 |-1.5 a0) 
OO rae Re —1.4] 1.0 |-— .6 Al— 4/-— 4 8 .lj-— .4 0 
TABLE 516 


MEMORY — SUM OF THE 7-, 8-, AND 9-PLACE SERIES: SEX DIFFER- 
ENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
P®RCENTILES 

14 yrs. | 15 yrs. | 16 yrs. | 17 yrs. | 18 yrs. | 14 yrs. | 15 yrs. 16 yrs. | 17 yrs. | 18 yrs. 
Ogee nel a) ke —5 2 —2 —7 | -16| -—3 —2 —3 |—1] -6 
DOs eee le —1 8 2 —2 |} -12] —6 —2 —7|—3] -6 
310)) oe aie ar eae —4 i 4 —2 | -10/} —6 —3 —6}—4] -9 
AQ) et see wae —6 i) 3 —3 | -—12| —2 —5 —5 |— 6] -8 
A oy aerate —6 3 3 0} -—15 |] —3 —8 —5 |—4] -3 
BONES er he. 27" —5 0 2 0}—3)] -—4 —8 —4 }—2] -3 
UNS ce ee one —5 |-1 —2 3 |—6| —5 —+ —3 |}— 3] —0 
OU aera —3 0) 0 2);—1] -3 —5 -1;-1 3 
OU) ence com nee —1 0 —1 0 0; -l 0 0;-1 0 
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COMPLETION OF SENTENCES 


The sex differences between the percentile scales for index of ideas 
(seconds per idea expressed) are given in Table 517 for the entire group, 
and in Table 518 for school (X) and working (M) children separately. 
Girls are superior to boys each year from fourteen to sixteen. Their 
superiority increases from year to year. A comparison of school and work- 
ing groups shows that at fourteen and fifteen working girls show more 
superiority to working boys than school girls do to school boys. At sixteen 
both groups of girls are consistently superior to the boys. Girls are more con- 
sistently superior to boys at the upper than at the lower end of the scale. 

In association time, measured in terms of the number of sentences 
begun in two seconds or less (see Tables 519 and 520), at fourteen girls have 
a slight advantage, at fifteen boys are ahead, and at sixteen girls are once 
more in the lead. A comparison of the school (X) and working (M) groups 
shows that among school children boys are ahead at fourteen years and 
girls at fifteen and sixteen, while among working children boys are ahead 
at fourteen and fifteen and girls at sixteen. Our conclusion must be that 
the results show no characteristic sex difference in association time. 

The comparison on the basis of number of correct sentences is shown 
in Table 521 for the entire group, and in Table 522 for school (X) and 
working (M) children separately. The measure is a poor one because of 


TABLE 517— SENTENCES — INDEX OF IDEAS: SEX DIFFERENCES IN 
SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
ae ate = 2 igi 
OUND Ts ee — 5 es 
es. «ae ee 3 3 aS, 
OD) oe a 2 ew ieee 2 0 et 
D4 et teh Aer eee 0 3 EP: 
eee ys Ee) =u ee 
Dt a ieee tac = 9 Seat 
Ay actor eae de rey a5 =a6 
Pi le eretane Sew nee ae % =P a9 easing, 
Bvt Ook Se ae 0 2 ae 
DOs. inh ener ete — 1 —.2 — 
Glin. sie ee ee oy 24 = : 
Gb te ee Be) a9 See 
Ee Ree eo eee =, ger 
1Bx os ee =1,2 ane ls 
ee oe 2 2 
0 so 2 a ee 
Sony i iaba a. ee ae — 1 — 2 — 5 
900. ts Eee ee to ad Lee 
on eee he oR 0 vey 


——- om 
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TABLE 518 


SENTENCES — INDEX OF IDEAS: SEX DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


483 


x M 
PERCENTILES 

14 yrs. 15 yrs 16 yrs. 14 yrs 15 yrs. 16 yrs. 

LO ete ci a vee Oe eee, 1.8 4 — 10 —2.5 —.8 —1.3 
DORM oR ets eos Ee: ~ — .6 118) a) — 38 
GLU eae Cet oa oe Bl 3 — 9 — 7 —.4 —1.1 
40) ic Rs ey Bo a ee 2 m0) ST aif — .o — .8 —1.0 
Otc Cede (ey a ae ee ail m0) a= aetf, — A —.3 —1.0 
(OOK cart eters ae Re 0 —.2 — .5 — .3 —.2 — 7 
TAU sway OS ene em —.l —.3 — 4 — 4 —.3 — .5 
Seuertemr ee ee yos y: —.1 —.1 — A — .5 all — 4 
OO RR Pe ere seine ~agskc —.2 vl — 3 — 2 —.1 4 

TABLE 519 
SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: SEX 


DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


P@RCENTILES 14 yrs. 15 yrs 16 vrs 
Hiltr easton ee tea ee ee m0) 0) 0 
Hf) Pate Peer seen a, Pes ode ns) “yeni aul 4 m0) 
Lp trae es ee tele te V4 6 —.2 
DOM prem yerwine se jel a me oe ail 9 —.2 
7455; Se Bb ay aC CRE —.1 1.0 —.2 
SP eeeet en hes tt eas —.3 lice: —.2 
O15) eet ae eae ee —.3 1.4 —.4 
A() enema sete fay ene —.2 fed —.4 
A amin bo! Leia sa) i Ss —.2 1.0 —.5 
SO) = Si. sued geen Saree = —.1 Salil —.6 
st 18 GES vsale paneer eo —.1 ieait —.4 
GOR ee sa ee ea —.2 al —.6 
(Gey a oh 2 a oe ee —.1 9 — .6 
TAU SB 5 el Se coe Smee 0 8 —.4 
UES Bs 5 On eae 0 6 —.2 
0 ae ia ear ie a ee wa 3 —.2 
SOyoa) and om eee cea Cheon 0) 0 a) 
Os ioe 5 ae anne aera a 0 m0) oy} 
ODE bay Ss. ge nil 0 m0) 
a gd 
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TABLE 520 


SENTENCES — NUMBER BEGUN IN TWO SECONDS OR LESS: SEX 
DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
DN M 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs 14 yrs. 15 yrs 16 yrs. 
LO Sack ay aime eee A 9 ull 2 .0 — 7 
20) Fy a ee ee m0) 1.4 0) yi 6 —1.1 
SOs ieoet. Hialeah a eee —.3 lori —.1 —.2 i 20) —1.6 
A) ieee ace ae cn Soh: eee —.4 1G al 35 1.4 —2.0 
DO tego e je, 8 ows — .6 AG Hid | 2 8 —2.1 
GON Mate at ae en See —.2 2 1.0 sil 8 —2.4 
UO iagt eA airs Seve ee Se: —.1 6 teu —.2 8 —2.8 
Smee en Cree Meee aoc a —.2 aii 1 0 ay —2.5 
OO Eee, ane eae ee —.1 ol A A 2 —1.7 

TABLE 521 


SENTENCES — NUMBER CORRECT: SEX DIFFERENCES BETWEEN 
THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 14 yrs. 15 yrs. 16 yrs. 
RE on Rett doe ee Shh Ea te —.3 3 —.5 
LO Rs Ae Soest np 0 2 —.3 
LS eR A Resto cx aoe eee —.1 0 —.4 
20 ia, oe ee kee — 2 —.1 —.2 
DOS Rae ae ence be —.1 m0) —.2 
OO ite 2 teeta cae eee —.1 0 —.3 
DO ces aes ek See a —.1 —.1 —.2 
BO eee Sear ONC ee ee 0 0 —.1 
LEA ee tes ak a ae te 0 0 —.1 
DO ate a ea et er sae ae 0 0 —.1 
DO era eac ats an ee ee ail 0 —.1 
60. 2 CR aes eee. 0 m0) 0 
G8 2 ah ee a ne ree m0) 0 —.1 
103 ie Se ae ee ml 0 —.1 
me Re at a se 0 0 0 
oO PR Gamers MS «heh 0 sill 
85 vec cate eee m0) 0 : 
QO. re Bel a eee wl 0 —.1 
5 re nln Se ae 0 m0) 0 
eee ee ee 
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TABLE 522 


SENTENCES — NUMBER CORRECT: SEX DIFFERENCES BETWEEN 
THE TEN-PERCENTILE SCALES 


Boys — Girls 
ee ee ee ee ee eee 


x M 
PERCENTILES 

14 yrs. 15 yrs. 16 yrs. 14 yrs. 15 yrs. 16 yrs. 
Oa 2S kn een ee 3 aul —.2 — 1 9 — 9 
PAD) Ee ics pe 0) —.1 — 4 —.2 x) —.8 
SOME het w, he ol —.2 =—.1 aul m0) —.5 
210)! 5 ee) eek ee ee ee 72 m0) 0) —.1 ae — 4 
50)" . 2 cies eee ee 0 —.1 —.1 = .2 2 —.3 
(0) Sa, ane ae oe ee atl m0) —.1 zB) oi) —.1 
TD)” oho Reese ah ae ee ene cdl —.1 a0) m0) ail m0) 
SDP Mae ue. ot, 0 0 m0) all 0 —.1 
OP Eel a age ee oe ee 0 —.1 a0) 0) —.1 m0) 

TABLE 523 


SENTENCES — NUMBER OF IDEAS: SEX DIFFERENCES BETWEEN 
THE FIVE-PERCENTILE 


Boys — Girls 
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TABLE 524 


SENTENCES — NUMBER OF IDEAS: SEX DIFFERENCES BETWEEN 
THE TEN-PERCENTILE SCALES 


Boys — Girls 
x M 
PERCENTILES 

14 yrs 15 yrs 16 yrs 14 yrs. 15 yrs. 16 yrs. 
10 sco eee ee ere eae —1.2 —.9 —2.4 0 —.l —1.0 
Dae SAS an FOS Co RPO am Pee —1.1 —.3 —2.6 — 4 —.3 —1.5 
SO) Gays ce, eee ee eee — 1 1 —2.1 —.6 —.1 —1.7 
Al) yh s mage einen Bar ea eee — 7 —.1 —2.0 —.6 —.2 —1.3 
Ue AS cea oe mc —1.3 —.3 —2.4 —.7 —.6 —1.2 
GO: seeks) oles Perea comeeee, Br —1.0 2 —2.2 — 4 —.9 — 9 
ii ee Rae em roo — .6 —.l1 —1.8 alt —.5 —1.1 
SOM ec aed foamy re ena — 7 —.2 —2.4 —.6 0 —-1.3 
OO! Sel hs A tee mes on era —1.3 —3.0 —1.7 —.7 Fé —1.7 


the very large number of children who reached or approached perfection. 
The small difference which exists is on the whole in favor of the girls. It is 
larger and more consistent at sixteen than at either previous year. The trend 
toward superiority among girls is present in both series, school and working. 

The differences between the percentile scales for number of ideas are 
given in Table 523 for the entire group, and in Table 524 for school (X) 
and working (M) children separately. In this measure also girls are supe- 
rior to boys. Their superiority is more marked at sixteen than at either 
previous year. In this instance, school girls show even more superiority to 
school boys than working girls do to working boys. 


Moutitatep TExt 


In years seventeen and eighteen, a multilated-text test was substituted 
for the sentence-completion test. The sex differences based upon the time 
required to perform the test are presented for the whole group in Table 
525, and for school (X) and working (M) children separately in Table 526. 
Girls are superior to boys at both ages. Their superiority is much greater 
at eighteen than it was at seventeen. There are no consistent and signifi- 
cant contrasts in this respect between school and working children. 

The sex comparison on the basis of accuracy of performance is given for 
the whole group in Table 527, and for working and school children sepa- 
rately in Table 528. In this measure also girls are superior. Their supe- 
riority is more consistent in terms of accuracy than it was in terms of 
time. Among school children the superiority of the girls in accuracy is 
greater at eighteen than it was at seventeen, while the reverse is true among 
working children. Girls hold the supremacy in general both in accuracy 
and in time, and their superiority in this type of performance is undoubted. 
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TABLE 525 


MUTILATED TEXT — TIME: SEX DIFFERENCES IN SECONDS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
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Pe®RCENTILES 17 yrs. 18 yrs. 
Darr ee thee ere ts SOS, — 3.0 —29.8 
TKO GRE aod oer ea — 2.3 —70.4 
ONE, Gre Perr AEs Ao dcheina : — 2.3 — 34.0 
A EEE Se ee, Ves eo Sri ies fee — 5.8 —29.3 
OMe Aa) Se ahs, Wel veael Pele — 4.0 —38.7 
SOMME Mes cP ge hae — 7.8 —33.0 
SHY aye ch Sty Foe Cee Poa ae — 9.9 —33.7 
EAU Oe te ka oc Ce ce RC —12.7 —31.7 
ly ge Sime As 7, Saas ra —98 - —29.6 
BO MM ee me — 6.0 —29.4 
DOMME TOMA SES iw as te — 3.4 —27.2 
GU catia Ala kiero ben oe 12 —21.0 
WS) Sy. (A elo oul Ae ee 3.6 —18.9 
UMA EES Dire clrey 5, va te te 2.4 —20.4 
LOM Ree ees 8b is ee — 5.6 —20.1 
NO) 3: <aeetiithee eee —14.9 —18.1 
SOM AE eh te il eles ee —16.6 —12.3 
OO Rs eee Tes vem wil ihpeubetrey —17.1 — 8.4 
OOM Mite mami. 5, eis whey a aes —12.7 — 8.5 
TABLE 526 
MUTILATED TEXT — TIME: SEX DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 
Boys — Girls 
x M 
PeRCENTILES 
17 yrs. 18 yrs. 17 yrs 18 yrs. 
LOR dy Se —48.4 —64.1 1.8 —63.4 
2.52 Sa — 7.5 —22.8 2.2, —17.5 
eC) ee lige evra ate ey es ee — 7.5 18.2 — 8.0 
AN eb Riree sn ss Galles 6.2 5.0, 9.5 —11.3 
DU eee aimee oie S (5 yeas — 3.4 —4.1 —17.3 
Creme feces, fs — 4.5 —15.8 —5.9 —15.1 
OME EES, 3 <6 Bs —22.3 — 84 — 8 — 8.7 
UM Re hdl. te isi oye “—19.4 50 11.1 —10.3 
Uae Mey? hess: a an —12.6 — 4.1 —.6 5.9 
ee 
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TABLE 527 


MUTILATED TEXT — ACCURACY: SEX DIFFERENCES IN PERCENTS 
BETWEEN THE FIVE-PERCENTILE SCALES 


- Boys — Girls 


PERCENTILES 17 yrs. 18 yrs. 
DD. SS Ra eRe oe st eae ee — 3.4 — 5.0 
IQ) ne Re Ae ere eee ee — 6.5 —11.0 
lies eae < fe, Ce Ae Eee. eRe dere. — 7.1 — 4.9 
20 Soka em Sy Bites ee —10.0 — 3.1 
DO Ss i ee a ee — 7.7 — 6.0 
OO ehh TEM as tome Oe ae — 9.8 — 9.0 
Ot NEE es oh hie ile ber SF oie. G —10.0 — 9.9 
AO: i pe 5s AAR ne SS, Sey a 11.3 — 8.6 
Ct Meret tie oo Ore Oe He —10.8 — 9.3 
DOU Bie ene ne og ee Oba —10.3 — 9.4 
LS se aM i iene ely em Hehe — 6.3 — 8.2 
CORDS oe Bae ee — 5.6 — 7.5 
SNe ene aE ee em — 7.9 — 9.5 
i retrwe se; Semen. aed eae emraes } — 6.6 —10.4 
COME Be Ce OR ae me — 3.9 —10.7 
SO Berg OMe oo rt ieee teens — 4.4 —10.4 
So: Sees re Lee eee — 1.5 —10.2 
ee a eee S cee ae — 1.0 — 8.2 
OD Fa eae eee ee ee — 1.8 — 3.1 

TABLE 528 


MUTILATED TEXT — ACCURACY: SEX DIFFERENCES IN PERCENTS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
PERCENTILES 

17 yrs. 18 yrs. 17 yrs. 18 yrs. 
LO <4 eee ge —10.6 — 9.4 —3.1 —3.5 
20), Meee eect ae — 9.9 —10.0 —4.4 8 
30 ay ee eee — 7.2 — 9.9 —8.3 — .8 
40 Re Pe ae — 8.3 —11.7 —6.0 —4.5 
50) eRe eee eee — 5.1 —15.4 —8.3 —3.1 
60 -., RO -a es — 5.2 —10.8 —9.6 —4.8 
10k eee — 1.2 — 9.6 —5.9 —1.6 
30 oe oe ae = . .6 ONL —3.4 — .3 
pO sh er ae — 1.3 — 1.8 — .9 5.4 
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ASSOCIATION BY OPPOSITES 


There are five series of association by opposites—easy opposites at 
fourteen, fifteen, and eighteen, and hard opposites at seventeen and 
eighteen. The sex differences between the percentile ranks are given in 
Table 529 for the entire group, and in Table 530 for school (X) and working 
(M) children separately. The tables for the whole group show a consistent 
superiority on the part of girls. The blanks used and the method of correct- 
ing for differences of difficulty (see Chapter V) modify somewhat the details 
of comparison, though the selection of blanks was so similar for boys and 
girls that the sex difference can be relied upon. At fourteen and fifteen 
various blanks were used and the results corrected for differences of 
difficulty. This gave an opportunity for high scores on the part of supe- 
rior children, which did not exist when only the easiest blanks were used, 
as at year eighteen. Accordingly, at year fourteen and fifteen there is a 
tendency for differences to be greater at the upper end of the scale than at 
the lower, whereas in year eighteen differences disappear at the upper end 
of the scale for easy opposites because the scores were all perfect. Year sev- 
enteen for the hard opposites offers a good basis of comparison. Year 
eighteen, on the other hand, includes only the better portion of the work- 
ing group, because the poorest ones were not even tried with this test. 

The comparison of school and working groups shows that in this measure 
school girls show greater superiority to school boys than working girls do 
to working boys. This is one of the few instances in which the advantage 
of school girls over school boys is greater than that of working girls over 
working boys. Among school children, girls are superior in every series. 
At fourteen and fifteen, where very high scores on difficult lists were pos- 
sible, the school girls are increasingly superior at the upper end of the 
scale. Among working children, the tendency is toward an equality, or 
even superiority of boys at the upper end (see 15 easy). In hard opposites 
at seventeen, while school girls are very superior to school boys, there is 
but a slight difference in sex among working children, and that little in 
favor of the boys. At eighteen, the method of selection of working children 
to whom the test was given renders sex comparison of doubtful value, but 
the comparison of school boys and girls is entirely valid and shows the same 
superiority of the girls. 

Our general conclusion must be that girls are superior to boys in associa- 
tion by opposites, and that the sex difference tends to increase from four- 
teen to eighteen among school children but to decrease among working 
children. 
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TABLE 529 


EASY AND HARD OPPOSITES: SEX DIFFERENCES IN PER CENT OF 
ACCURACY BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


: - 2 7 yrs. 18 yrs. 

PERCENTILES ite =P ee _ viard ee 

een CMaTe aie oct tera wu kor fst cw las 1.3 Si) ==> Zh —14.5 
MO Memaete os ah cmer oooh go ot ote S30! — on) oul 0 — 9) 4 
OURS degmetcr ops et eho brakes enact areas Se esl —2.6 Lee = int 
PAU ta Pacha Boh teh oie diary Onc = 33 —2.5 —o) 1.3 = 7.2 
25, ay he ek ee ee ee = oa ea Oo — 5.7 
SO JETS ccake eek eked mR = 5 —3.5 Siler 0 — 455 
eC oe oo vaegeat oa ea == MY) Say, a= 18 =i — 7A 
A() corte Seah hee cc ee ee: al a sili Sy, ike) 
Ch ore ce ott Sa sarnowatde cur tied a Sil —2.2 lee ee = 4) 
OO) sigue? Saioe MALE See oer == 2: 1s: eee —3.7 = 3.8 
DOM Sept Ls ae We. We cane cere oe as sails t = 1h —A 0 = 351! 
OO Jee tome oe? Gla ee ae =o lies = 11% —5.3 — 4.5 
(HME ds. 6 Lele SO odio & le x == ob lea 2 — Hai — 4.5 
LO ear gt Re re tye eee ar ee = —2.2 eh —6.3 = Sar 
TORSO sed Pe RS eR cee omen Sw —3.3 m0) —6.4 — 4.3 
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DO i i Re all ga SS hel 0 —3.4 SS 
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TABLE 530 


EASY AND HARD OPPOSITES: SEX DIFFERENCES IN PER CENT OF 
ACCURACY BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
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CausE AND Errectr 


At year sixteen a cause-and-effect test was used instead of an associa- 
tion-by-opposites test. Unlike the association-by-opposites test, the cause- 
and-effect test is not a mere controlled-association test. It is in a small 
measure a memory test. 

The sex difference in cause and effect based upon a comparison of the 
percentile scales in terms of percentage of correct associations is given in 
Table 531 for the entire group, and in Table 532 for school (X) and work- 
ing (M) children separately. In this test also girls are consistently superior 
to boys. The test proved to be too easy for the majority of sixteen- 
year-old children. At the upper end of the scale the proportion of perfect 
responses was so great in both sexes that differences disappear. The fact 
that working girls show more superiority over working boys than school 
girls do over school boys is probably but another expression of the fact 
that the test was much easier for school than for working children. School 
children were all too near perfection to show large differences of sex. 


TABLE 531 — CAUSE AND EFFECT: SEX DIFFERENCES IN PER CENT 
CORRECT BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 16 yrs PERCENTILES 16 yrs 
> se) Soe ea eC ee —3.6 SOs by et Re Meets 7 ee —1.5 
Oa ays Pawo Se —4.3 GOR ieee ia oe ek —1.0 
LDR han aii os 1.2 Cope Bre Fk eo 8s — 8 
PAD), om melee ly ap eee eee ae — .3 (Otte ee Sena a mer ns —1.0 
OME R ee eer Pan. —2.0 Oh Deatrs Sacco nuetiaecn cite —3.0 
S10) AMA Be eee —1.8 Oe 2 A aw ear ee, tomgreet =— .6 
SOME, mre eee Tr —1.0 SU ie eit res sine oe 10 
AN) Loree eS mee eek —2.3 OOP ee ee Mae 0 
ANS | oanen it CRI rae ea ge —3.4 OD eee eke 0 
SORE Seecernity day's —1.7 


TABLE 532— CAUSE AND EFFECT: SEX DIFFERENCES IN PER CENT 
CORRECT BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES X — 16 yrs. M — 16 yrs. 

ie 2.0 —4.3 

pe ome te S 26 a2 
BID. 6 seas Tee teaaths do See oe ieee —2.8 —4.6 
A) Be Monee Hat EaNCR Gy eee — .3 —4.5 
Mc 3 § Ee Bae eee eae — 3 —4.0 
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TD iy ey ree a ont part Cee maa 0 —2.8 
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CUD) hae phe ac eRe CII, acct tas 0 —4.0 
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CoNSTRUCTION PUZZLES 


Construction-puzzle tests were given at years sixteen, seventeen, and 
eighteen. The tests were all performed with the same blocks, fitted into 
patterns of varying degrees of difficulty (see Chapter IV). 

The sex differences between the percentile scales for the entire group of 
children are presented in Table 533, and those for school (X) and working 
(M) children separately in Table 534. The tables show an overwhelming 
superiority of boys over girls. The only exception to it is the upper portion 
of the scale of the seal test at eighteen years, in which, curiously enough, 
girls excel. All of these tests except the flower-pot are so difficult that a 
large proportion of children fail to solve them in the time allowed and are 
simply recorded as failures. Comparisons, therefore, are made chiefly in 
the upper half of the scale. At the point where successes in both sex scales 
are recorded and comparisons accordingly become significant, the general 
tendency is for the sex differences to be relatively large and to decrease as 
the scale is ascended. By the time the top five percentile is reached, there- 
fore, differences are relatively small and are in two scales in favor of girls. 


TABLE 533 - 


CONSTRUCTION PUZZLES — TIME: SEX DIFFERENCES IN SECONDS 
BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
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TABLE 534 


CONSTRUCTION PUZZLES — TIME: SEX DIFFERENCES IN SECONDS 
BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 
: oe x 
16 yrs. 16 yrs 7 yrs. 
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YAO) See oh ae ee en PISS oo DSTA Seo eal 42.5 — 3 
SI 5 gt aire ee 38.4 is V3 9.4 29.1 6.4 
DOMME EE Pres tein 2.4 —.2 6.4 Uh 23.2 —13.2 

M 

16 yrs. 
Pencestiias | Mower | Gane | ep | Gee | Tey 
NG Iara mate Cae Aasie a0, 0* | 38.8 9" 0* 10% 0* 
it Ea eee OF wel.7, 0* 07 20% 0: 
oD) ae eee O* | 623.8 Ne 0" 0% 0* 
GAO). oul eo ae ie emi O* 17.5 se issn Oe Om 
0 era CARS Ar Rar. OS (OF 13.4 —.9 91.4* nOe Om 
GO), “Oey oe cence Oz Ie 3.3 76.3 51.6* Ale 
(i) Pres BA ase shh acs, 2k 32).3* 0 2.9 42.6 36.8 14.9* 
SO See, oe 36.8 8.4 6.1 29.9 37.1 39.3 
OO ete eet cee Bart, ec 9.4 38.7 11.9 19.7 15.4 — 9.2 


* Values marked thus mean that one or both members of the comparison was merely failure at the end 
of the time limit. 4 

No consistent contrast appears when school children and working chil- 
dren are compared. In some of the tests the superiority of the school boys 
is the more marked, and in others that- of the working boys. There are 
more instances in which school girls show superiority over boys than there 
are in which working girls show superiority. Our general conclusion is 
that boys show a marked superiority over girls in construction-puzzle 
tests, both among school children and among working children. 


PuzzLteE Boxes 


The Healy and Fernald puzzle box was given at fifteen years and repeat- 
ed at sixteen years with the purpose of making the real test ability to close 
the box again. The proportion of successes in closing the box was too small 
to make it a possible element of a scale, but the second opening has been 
summed up in percentile form. 
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TABLE 535 


HEALY AND FERNALD PUZZLE BOX — TIME OF OPENING: SEX 
DIFFERENCES IN SECONDS BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 15 yrs. 16 yrs. 

Rees ees Pee gr aye i On 165 
LO: ees Aes, eae cen eee eee O* ‘ 358 
15 2 as Shae ene mee caren tee O* 207 
QO RS Le tae ee gre eee eas 94* 144 
QO LL; Sa, cae ee eee ee 187* 125 
Sil Eee ct eertas, iS. 5 he) cue Die 96 
SLM MAME. See a toed ei Bla 8 266* 82 
LO a Ae Ce older eC lee 245 69 
AD Se Ar ect hela ee naa ee 206 61 
5 Oe pan crt ae ere eat Pg ae oe aes | 185 59 
SOR <a oh RO Rae eee 163 56 
GO RES 3 IO eo ee es 151 53 
G0: Seascape oe nee) Sy 132 48 
LO ee Pe eee eee eee 116 42 
CO. et eh ERC ah eae 102 39 
SO farce cae oee) eka een ee 87 34 
SOUR es On eteee On Cn are ee erie on ee {0 29 
00 BS en eee 51 22 
LP ee eahake Sor ites® ats aera al ieee 21 16 


TABLE 536 


HEALY AND FERNALD PUZZLE BOX — TIME OF OPENING: SEX 
‘DIFFERENCES IN SECONDS BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
PERCENTILES 

15 yrs. 16 yrs. 15 yrs. 16 yrs. 
LOM ee tne ie 270* 105 0* 262* 
20) % sea ee 371 63 86* 347 
SO. ete ae 226 58 255% 186 
AA) este Ie ieee 186 62 347 115 
SO kAE. 2 a eee 153 58 298 78 
60 25 Se eee 119 48 209 53 
(Ogee. ieee §2 43 166 48 
co, Rage, Bae aN SANE os oe 56 33 123 33 
OOS iestee eee ee 35 19 101 26 


* Values marked thus mean that one or both members of the comparison was merely failure at the end 
of the time limit. , 
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The differences between the percentile scales of boys and girls at fifteen 
and sixteen years are presented in Table 535, and the differences between 
school (X) and working (M) children separately in Table 536. The 
percentage of complete failure at the end of the time limit was so large 
among girls that comparisons in the lowest percentiles are not significant 
in value. Each scale is marked to show the point below which comparisons 
merely mean reference to the arbitrary time limit set for the test. Thus in 
the fifteen-year comparisons for the entire group, the lowest 35 per cent of 
the girls failed and are graded 720+, which is the limit for the test. At 
the fortieth percentile, real values appear in both scales and the time 
comparison becomes significant. 

The tables show a very great and completely consistent superiority on 
the part of boys in both years, and among both groups—working children 
and school children. The superiority of working boys over working girls 
is greater than that of school boys over school girls. The differences in all 
of the scales are much larger in the upper than in the lower half. From the 
point on the scale where comparisons are valid in terms of time, the sex 
difference decreases steadily as the scale is ascended. Though the supe- 
riority of boys is unquestioned at every level, there is less difference be- 
tween superior boys and superior girls than there is between inferior ones. 

The percentage of success in closing the box at sixteen years also illus- 
trates the great superiority of boys over girls (see Chapter V, Puzzle 
Boxes). Forty per cent of the boys succeeded in closing the box, with a 
median time of 255 seconds, whereas only 22 per cent of the girls succeeded 
in closing the box, with a median time of 306 seconds. 

At seventeen years the type of puzzle box used—the Hayes box— 
represented not ability to solve an original problem, but ability to carry 
out instructions, using a mechanical device as the medium and a diagram 
as the method of giving instructions. The results are recorded in terms of 
the number of trials required to open the box. More than three trials was 
counted a failure. The differences are thus necessarily very small numeri- 
cally. 

The differences between the percentile scales for the entire group are 
presented in Table 537, and those for school (X) and working (M) children 
separately in Table 538. The scales show a very slight superiority of boys 
in the lower part of the scale, but no sex difference above the thirtieth per- 
centile. What little difference there is appears in the working group. 
There is no sex difference in this test among school children. 

Since percentile distributions based on a scale of only four divisions are 
at best an unsatisfactory basis of comparison, the table of percentage of 
success on the various trials is presented (Table 539). 

The superiority of the boys in having a smaller percentage of failures 
and third trials than the girls, and a larger percentage of successes in one 
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TABLE 5387 


HAYES INSTRUCTION BOX — NUMBER OF TRIALS FOR SUCCESSFUL 
OPENING: SEX DIFFERENCES BETWEEN THE 
FIVE-PERCENTILE SCALES 


Boys — Girls 
PERCENTILES 17 yrs. PERCENTILES 17 yrs. 
OV aes ae weho ere OF Dod. ck eas 0 
TO. hae ee Om 1G Ma moment a 0 
ban eae Nae ee a eae Or GD, soe 6 Rieke eae 0 
PA Om vd Nace kh oan 0 LOGS At, RG ere 0 
DA opt een En 1 1D. caper eee se 0 
Ole ASE cia Ses Pee 1 SOec ts I ee 0 
Giles Semler ures G SO ae ant ae eee 0 
AQT, Mee me aise hare) aie rea 0) OOM ss pace eee re 0 
AGS ee ee od eee 0 GO eS ek es 0 
Sei Beto eee 4 0 
TABLE 538 


HAYES INSTRUCTION BOX — NUMBER OF TRIALS FOR SUCCESSFUL 
OPENING: SEX DIFFERENCES BETWEEN THE 
TEN-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES X —17 yrs. M — 17 yrs. 
NOs canes torat otc eens ach chloe 5 tot 1 O* 
20) BR Be, ee, es ae 0 o* 
SOM mse aac Wee wie a eeeeern Meee 0 1 
40) (SRA Be AS CR eRe, AE —1 1 
OO ipitaste: Sah cash re wicads, ROMS ee 0 0 
Cee a ee eee 0 0 
(Oe eee en ee 0 i 
SQ! AR cd 2 PRs fe ee ees 0 0 
90: 439 cc Cee bs) en A tee eS 0 0 


TABLE 539 — SUCCESSES AND FAILURES IN OPENING THE HAYES 
INSTRUCTION BOX 


Boys GIris 
TRIALS 
ese Per Cent ae Per Cent 
1 RY on pet eee ee ee eS 199 43 153 42 
245, POR ee ang: Le Oi: 167 36 97 2 
ee es aro es, © ee 63 14 58 16 
Failure 9 pot eer ee ae ay = 35 7 53 5 
‘Totalss, ae ae ee gt 464 100 361 100 


* Values marked thus mean that one or both members of the comparison was merely failure at the end 
of the number of trials allowed. 
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or two trials, is evident in this table. The proportion of successes on the 
first trial is practically the same for the two sexes. 

The Freeman puzzle box was given at eighteen years. With a time limit 
of five minutes, the proportion of failures was very large. Fifty per cent 
of the girls failed. Numerical comparisons are, therefore, possible only in 
the upper half of the scale. The superiority of the boys is large and per- 
fectly consistent (Table 540). Only 30 per cent of them failed. The time 
required for those who succeeded was far less than in the case of the girls. 
The difference in time decreases rapidly as the scale is ascended, but 
remains, even at the top, very much in favor of the boys. The sex differ- 
ence seems even greater among working than among school children 
(Table 541). 


TABLE 540 


FREEMAN PUZZLE BOX — TIME OF OPENING: SEX DIFFERENCES 
IN SECONDS BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 18 yrs. PERCENTILES 18 yrs. 
Gt £0 aS cae an 0} DO ee ere cer cai 128.5 
LOM ae eee cia et Om G0 eee me once Se 102.8 
LIS) Sree eC Ca eno O* Compress a 4 100.7 
ZO ey Seg eee ee AO} (Og RE ieee ec ak 74.9 
OM, ss EO ESPs Pac, 5 OE 71.6 
UMP ee eer ale sw AV SO trier Malet jum 51.5 
S150) case, Merle ee ea 28.0* SOMME ols te otis ai 35.7 
A) Pec a tees 64.9* QO weer rE Ss 33.3 
eee ee ee ee ee 94.7* OD Begs se aa os 25.6 
dO) SF 7 ety alee tea eS 122737 

TABLE 541 


FREEMAN PUZZLE BOX — TIME OF OPENING: SEX DIFFERENCES 
IN SECONDS BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES X — 18 yrs. M — 18 yrs. 
ane (he 10 
>» oie ene 39.0" 0* 
ANuy oR ee ec eere meeeer cee 124.0* 20% 
AMD. &. Sue Gs 1O SOC mes Ce 141.0 36.3* 
(80) baie Con See ee ee 119.0 98 .9* 
COM ie sa eke W hers ice isipiss stasde ys 81.0 36.2 
WO) a otha oe i eee 52.0 105.0 
Se eT eit cn hh Sos 380.0 Uno 
COPS chs SE ec ce ae eh ff 38.0 


* Values marked thus mean that one or both members of the comparison was merely failure at the end 
of the time limit set. 
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RECOGNITION 


The results of the recognition test are presented in terms of the per- 
centage of correct responses and of the number of each type of error— 
positive and negative. The differences in the percentile scales for the entire 
group of boys and girls are given in Table 542, and those for school chil- 
dren (X) and working children (M) separately in Table 543. Boys are 
consistently superior to girls in recognition. The type of error which makes 
the girls inferior is the positive error. Girls make more positive errors 
than boys, with the result that boys rank as superior to girls in positive 
errors. In terms of negative errors there is a smaller sex difference, and 
what little there is, is in favor of the girls. Boys make slightly more nega- 
tive errors than girls. A comparison of the two groups of children shows 
that school boys are more superior to school girls than working boys are to 
working girls. Moreover, the sex difference in terms of positive error is 
much greater in the school group. School boys, then, gain their greater 
degree of advantage by making fewer positive errors. So far as negative 
errors are concerned, the girls have a slight advantage in both groups. 
Boys make more negative errors than girls. 


TABLE 542 


RECOGNITION — PER CENT CORRECT AND TYPE OF ERROR: SEX 
DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 


Pneevrans sone oo or 

Oo pact ta Neeate a are a Pat 0 0 
10 dates euee pean 5.3 1 0 
iL): eae <P tole ae Cao 1 0 
20. see ene ee 445 1 0 
DF ea. 3 oS eee oar 7.4 0 0 
LD Neel yl eR Soi 6.7 1 0 
Sliesidcctas Kena a0 1 0 
40 hy =a ane 3.4 0) 0 
7s le Aan ERROR © nO Cg oak er. 2.5 0 0 
Ohne OR ee ee ee ee 1.35) 0 0 
DO RTM ont sy Orere Lata 8 1 0 
60 saat he le 9 0 -1 
GB note hae i 0 0 
TO ee tea ie 0 0 
U5: Awe ae 1.8 1 0 
80. Fo is ee 1.3 0 0 
me iS ame ak ea a3) 0 
90's, Le 8 1 
95-8 ee 2.6 0 0 
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TABLE 543 


RECOGNITION — PER CENT CORRECT AND TYPE OF ERROR: SEX 
DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


x M 
PERCENTILES 

Per Cent Positive Negative Per Cent Positive Negative 

Correct Error Error Correct Error Error 
LOR es Sie, esas 9.4 2 —1 5.4 0 0 
DAO 5 pate, beac ie eerie Sao 3.9 1 0 eS 0 0 
SOMES RR ees ay cake rse 5.6 1 0 8.5 0 0 
AN) Breas Came ee se) oe 5.2 1 0 6.6 0 —1 
UME Re Sea os eG 4.6 1 —1 3.9 0 0 
GO mache eet ne ve. Se So0 1 0 13 0 0 
1A Aine Sea ae creas ko? mcr 9 cies 5.8 0) 0 1.6 1 —1 
SOP eter Eeeicluget ia. 5.9 1 0 DB 3 0 —1 
Oem eee RO cook Sh eon hee 3.1 0 0 0 0 0 


The tendency of girls to make more positive errors and of boys to make 
more negative ones suggests that girls have more of a tendency to respond 
to suggestion and boys more of a tendency to resist suggestion. It may 
mean, however, that in case of doubt girls are somewhat more apt to give 
themselves the benefit, whereas boys refuse to take the benefit and respond 
only to a fair degree of certainty. 


AUSSAGE 


The differences between the percentile scales for the two sexes in terms 
of percentage of correct memories in the Aussage test is given in Table 544 
for the entire group, and in Table 545 for school (X) and working (M) 
children separately. The sex difference is small and inconsistent. It is in 
favor of the boys in the lower half of the scale and of the girls in the upper 
half. This tendency is evident both among school (X) and among working 
(M) children. However, on the whole, school girls and working boys are 
superior. In reporting the type of content represented in this test, then, one 
would expect to find men more reliable among rather inferior people and 
women more reliable among the superior types. Aussage tests are prob- 
ably modified in result according to the type of material selected for 
report. The passage used in this case contained more of an appeal for boys 
than for girls. It would probably be possible to select a passage of equal 
difficulty but different content which would reverse this small sex differ- 
ence. In general comparisons of sex based on Aussage tests have given 


inconsistent results. 
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TABLE 544— AUSSAGE TEST — PER CENT OF CORRECT MEMORIES: 
SEX DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
PERCENTILES 18 yrs PERCENTILES 18 yrs 

ey ee ee eee, 7.8 he es — .2 
iI Oe ee se Re ae 6.9 (0. Pear 3 AS Ae —1.1 
15 Vane, ok ee: 5.0 (as emotes fy Cmte aichute —1.4 
D0 abet e bee Gea ee 4.7 CO. a Bie ee es —1.8 
20, Sein eis See 4.9 COE, S Vag eae er ee —2.0 
30s, er eran an 5.0 800s) 4 sane & —1.1 
OO eee hee see aes 3.3 Soto a bake Re eee A 
AO RS SSS ira, Bayes 3.5 00 AS see — .6 
ens Me RPS (ee, Ta Dae OO Stare, kode tapas aot — .3 
OO eee Cae ee cae 8 


TABLE 545 — AUSSAGE TEST — PER CENT OF CORRECT MEMORIES: 
SEX DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


PERCENTILES 


. 
w 
= 
= 


LOM co eee ts te ee 4.6 8.6 
20)! CR LAY oh ee A eee ae 0 5.9 
SUR en a ye ae ot 8 age c —1.1 6.3 
Al) Weceae  Be oh tt gees Shee ree — .3 5.8 
LO heen ey ead iat wn ime harcmiceym he Aelita cde —1.7 5.1 
COP RO acm emer een ree —2.8 2.0 
(AUS A aren he eee a GA oat —3.6 — 2 
Oa PA ee ety ke OM aie ny Ow ale: —1.6 — 1 
OO Ras ete tee a nena en ee —1.3 1.3 


Harp Drrecrions 


The sex differences in the hard-instructions test can be stated in terms 
of the time required to complete the test and of the number of correct 
responses out of a possible total of twenty. The differences between the 
percentile scales for the whole group of boys and girls are presented in 
Table 546. Those for school (X) children and working (M) children sepa- 
rately are given in Table 547. In this test girls are superior to boys, both 
in terms of the time required and in terms of the correctness of perform- 
ance. The superiority of working girls over working boys is much more 
marked in both measures—time and accuracy—than the superiority of 
school girls over school boys. In the working group there is a marked 
tendency for the differences to be larger at the lower than at the upper end 
of the scale. The working girls who are poor in this type of performance 
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show more superiority to working boys who are poor than the working 
girls who are good do to boys who are good. In the school series the differ- 
ences are similar in order at the two ends of the scale. 


TABLE 546 


HARD DIRECTIONS — TIME IN SECONDS AND NUMBER CORRECT: 
SEX DIFFERENCES BETWEEN THE FIVE-PERCENTILE SCALES 


Boys — Girls 
P®RCENTILES Time No. Correct 

Dy: OS dos Sees a fiat as Ue ae a —75.4 —3 
LOM ete ss) Geyer Aa sc. 28) —78.7 —3 
LO ete ee ee Py ee ee —65.9 —2 
70) vec kneel GaP eR. 0 eRe nee ee —56.6 —2 
OME REPO tee eas ees Leg oh —44.1 —2 
OLD) as: as Feet eS a eas gt eae —38.0 —3 
Doh & (B+ pacha ope UNA 1 Geer Fae ee —43.6 —1 
AOR ts pale Oly Se I aro Seamer —33.0 —1 
ANS ta by OE aay ee Sa ees ie eee A eee —29.5 —2 
HO 5 5 Meese wae oe peace ee eae —29.2 —1 
GRE Sas agp aL ne, oe ee —29.8 —2 
CORP fet elaine Sin Sage eee ete. —27.8 —1 
(G15, co ack vectene Beco, Cee RR Tae tact ae tae —24.7 —2 
TAO) > + le Ce oan ee —22.6 —1 
WOME Es Reels) oss seve) Sh bw —25.2 —1 
SOME apesmGae Ge wenn of a sa, ss —23.6 —1 
Saree Me tek grou ahcimts acces & —21.2 —1 
OO med ttt ei ier e2) bu Ges 8. ae ees —18.4 0 
OES: 5 ce ereme time ae etake™, Neate Sie ta tae — 6.3 —1 

TABLE 547 


HARD DIRECTIONS — TIME IN SECONDS AND NUMBER CORRECT: 
SEX DIFFERENCES BETWEEN THE TEN-PERCENTILE SCALES 


Boys — Girls 


TIME No. Correct 
PERCENTILES 

18-X 18-M 18-X 18-M 
JOR ease. ee 4.5 —78.0 0 —2 
A) ed mars, kedtsi ts, 4s. 10.0 —56.8 0 —3 
SU) areas takers rales 4.0 —36.3 —1 —2 
Ae gers ose i co — 1.2 —29.6 0 —2 
OO gas eer. tees —12.0 —29.2 —1 —1 
COMM eerts bie o . —11.7 —24.3 0) —1 
OMe Re chs Mee oa. — 8.1 —24.4 0 —1 
SS) comes. hen Chile 1.8 —18.3 —1 —1 
OO Gre okt oie neta: Go —15.4 0 —l 
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VARIABILITY OF THE SEXES 


In the literature of sex comparisons there has been much discussion of 
the question as to whether the male or the female sex were the more 
variable. The doctrine that males were more variable, and that therefore 
both idiocy and genius were more apt to occur in the male sex, has been 
frequently stated, and as frequently disputed. The present series of tests 
offers an opportunity to formulate results in terms of variability. 


TABLE 548 — COEFFICIENTS OF VARIABILITY: PHYSICAL TESTS 


YEARS 
14 15 16 17 18 

Height 

BOYS Gus. ot ands. et Be eee 3 ft 3 3 2 

Girlgee cscs te ace 3 3 2 2 2 
Weight 

Boys ek tetra ee OES EOS Soe Nc 12 12 10 8 8 

Girls es en Cee ae oe oe 10 9 9 9 8 
Vital Capacity 

Boys PE aa onion aie © 13 14 13 12 13 

Girls x wea ace cle Ue eee 11 13 11 11 11 
Taps Right 30” 

BOYS" og il otic eet pene ee 7 8 8 8 is 

Guinls\O oe, sake ee uf 6 7 7 5 
Taps Left 30’ 

IBOYVSEHee ee clit enche es eee 9 8 9 9 8 

Girl Stns 4 aaa gee ee ae 9 8 8 7 if 
Taps Right 60” 

Boys FS SAR REY, Eee Fae 8 8 8 8 7 

Girls. ie Aas Wee ae eee. 7 7 6 7 5 
Taps Left 60” 

Boys ce Fed PRS) eee, hk Ape, ae 9 8 9 9 8 

Girls. eae eee 9 8 8 8 if 
Grip Right 

BOYES <a tne eas 14 18 16 12 10 

Girl ss, PER Alene eee 14 11 11 9 10 
Grip Left 

Boys ers Serer kt eee A 14 17 14 12 10 

Girls = oe ee oe 13 12 12 10 10 
Card-Sorting—Time 

Boys) Sire) een = 5 eee 12 11 11 10 ila! 

Girls ind ) Ah) - eee See 10 11 9 9 10 
Card-Sorting—Index 

Boys Me ee on eS 12 12 11 11 Tih. 

Girls 23 ee ee 12 11 9 10 11 
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As a measure of variability expressed in terms of central tendency, we 
have used a type of quotient of variability first formulated by Pearson 
and later adopted for use with data formulated in terms of medians and 
quartiles. It consist in the ratio between Q and the median, expressed 


in percentage. The formula is as follows: (v= zee ts a): Table 548 shows 


the coefficients of variability for the two sexes in physical tests at each 
year from fourteen to eighteen. There is no instance at any age in which 
girls show greater variability in physical tests than boys. Furthermore, 
in each physical measure, boys, at one or another year, show greater 
and seventeen—coeffi- 
cients are higher for boys than for girls without exception. Year fifteen 
also shows higher coefficients among boys to be the rule. At year fourteen 
and year eighteen, however, boys have higher coefficients in only about 
half the measures. The much greater variability of years fifteen, sixteen, 
and seventeen is doubtless due to the enormously rapid growth and 
developmental changes of boys during those years. 

At year eighteen, when both sexes are near an adult status, the relative 
variability of the sexes in physical measurements is as follows: 


Fog i ae eter tee, 2 no sex difference 
ee ER ON ke a ep Re DO Sex differenée 
NiGIeCA DAC ME EL.) c8us b Glory = aco & 2) ne DOYS more variable 
Strength of the hand ©... .... . +. +. .-. +. no'sex difference 
Rapidity of movement ...... . . . . . boys more variable 
Card-sorting . . . boys more wanable in Mtrne: no sex difference in index 


The general conclusion is that the series offers evidence for greater 
variability of the male sex in physical abilities during the years from 
fourteen to eighteen. Whether we are dealing with a permanent sex differ- 
ence or merely with one which is conditioned by the rates of growth of the 
sexes during these adolescent years, remains to be seen. 

The coefficients of variability in mental tests are given in Table 549. 
Since comparisons from the original table are difficult, a summary of the 
years in which, in each measure, coefficients are the same, greater in boys, 
or greater in girls, is presented in Table 550. A comparison of coefficients 
for the two sexes results as follows: in cancellation (index), the coefficients 
are the same during two years, larger for boys one year, and larger for 
girls two years. In concellation, then, no sex difference in variability 
appears. In substitution, boys are more variable on the learning pages 
and girls on the memory page. In memory, boys are on the whole more 
variable. At eighteen years all four measures of the test show greater 

*See H. O. Rugg. Statistical Methods Applied to Education, pp. 175-177. 


~ 
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TABLE 549 
COEFFICIENTS OF VARIABILITY: MENTAL TESTS 
_ ae 100 cee 
YEARS 
14 15 16 17 18 
Cancellation—Accuracy 
BOy Si eae eae ces cise eae ter eae 10 4 5 4 2 
Gils tek, 95 2 ae A eee 10 4 6 5 15 
Cancellation—Index 
Boys 2 are en ae ae 19}, 18-1) 15:0 167 Vane 
(erty | ce Oe ee eae, Se 19 15 16 16 18 
Substitution—Index 
Page IP Bovsmen cere. oes ee ee 15 15 15 15 19 
Girlsa< hor ca3 7) i eae. ORES 14 14 14 15 15 
Pave?? SB O ysis ee eee ae sie Se 18 18 18 17 18 
Gitls Aan coins er a ee ae ee 18 16 18 17 16 
Parerse th OY Sten wen cert © aa tn, aera 18 18 32 29 28 
Girls ot a ee ere rarer 18 18 37 33 29 
Rage. 4B Oy Sse ee ee ee eee 2a 24 
Girlsyetaet tact ae car ate 28 Z 
Substitution—Accuracy 
I BYO RUS retreat Seals ee char Sane Chao GA LS 7 6 8 7 6 
Girls eel ee te oe se eee 5 9 6 
Substitution—Sum 
BOY Sires te ep tins hore te een eee ee 15 15 15 15 15 
Girls Phe hte ee ees eet he ee eer ee ae 15 14 14 14 14 
Opposites—Hasy 
OVS or etait ieee, Son Spon 1 er ae 9 15 5 
Girls We, Eee ese Oe eee eee ee 9 15 4 
Opposites—Hard id 
BoyS4 224. 08:40 2 Leer eee 37 25 
Girl sie ok ae ee ae ee ee 41 23 
Cause and Effect 
Boyes “sug. 2. Pe Cee 15 
Gils. SU. See ee eee ee 15 
Mutilated Text—Time 
BOWS joes cet > haces ee ee 3 36 
GUE Sn eee es. oe ee nea 36 36 
Mutilated Text—Accuracy 
Boysen. Mal & Ae el 3 26 
Girls Cpathe a sc/icl 0 Seer bone 25 26 
Recognition—Per cent correct 
DOYSEs Gee ad toe akin ct ers. oo ee 25 
CIDER Eee tk Pent. eee 39 
Recognition—Plus errors 
Boye susie utd. ik 5: oa See 5 
Cl ene ee & 
Sa aa fe A ee 
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YEARS 


UA 


Recognition—Minus errors 
Boys . 
Girls . 


Hard Instructions—Time 
Boys-.. 
Girls . 


Hard Instructions—Number correct 
Boys . . 
Girls . 


Aussage 


Boys . 
Girls . 


“ 


53 


Construction Puzzles—Chick 
Boys . 
Girls . 


57 
69 


Puzzle Boxes 
Boys . 
Girls . 


51 


Memory—7-place 
Boys . . 
Girls . 


Memory—S8-place 
Boys . 
Guls . 


Memory—9-place 
Boys . 
Girls . 


16 
14 


Memory—Sum 


Girls 


30 


Association—Time 
Sentences 

Boys . 

Girls . 


Sentences 
Number of ideas 
Boysie. 
Girls . 


Sentences 
Number Correct 
Boys . 
Girls . 


Ht OU 
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variability of boys. In sentence completion, girls are more variable in index 
and in number of ideas, and boys in association time. In controlled asso- 
ciation, including easy and hard opposites and cause and effect, there is 
no clear difference of sex. In three of the measures there is no difference 
in coefficient; in two, boys are more variable, and in one, girls are more 
variable. In mutilated text, boys are more variable. In recognition, hard 
directions, Aussage, and the flower-pot puzzle, girls are more variable. In 
the Healy and Fernald puzzle box there is no sex difference in variability. 


TABLE 550 — COEFFICIENTS OF VARIABILITY 
__QX100 
=a) 


Years in WuHicH CobFFICIENTS ARE THE 
Same, GREATER FOR Boys, OR GREATER 


FOR GIRLS 
Same Boys+ Girls+ 
Cancellation—Index ........... 14, 17 15 16, 18 
Substitution —— in dl exes kes enemy eee 17 14, 15, 16, 18 
Pi QP es oie 14, 16, 17 15, 18 
Powe beige ok meee 14, 15 16, 17, 18 
P&d Rg © ee es ee 14, 15 
Sumasotypracoice nha 2 Gc ae sem sme 14 15, 16, 17, 18 
Memory—-/-place 9 <9. 4). sae en aiee 14, 15 16, 17, 18 
Space a rts, Amaia teas 15) 17 14, 18 16 
9-place aye: tats BIOS 14, 17 15, 16, 18 
UML en Sie Sees aie eee 14, 16, 17 18 15 
Sentences — UN GeXt ae bas saw ay oo eee 14, 15, 16 
Association—Time ...... 14, 16 15 
INO HO ideas as ee ee 14 15, 16 
Opposites—Easya | 4 <i o's Roe ee 14, 15 18 
Hard’ ica: 85 Aaah ee ere eee 18 17 
Cause andeffect ...... 16 
Mutilated Text—Time .......%.. 18 17 
Per cent correct 18 17 
Recognition—Per cent correct 18 
Hard Instructions—Time . . . . . 5 18 
No. correct... . 18 
Aussage—Per cent correct ........ 18 
Flower 20 terete eee 16 
Puzzle Boxés—Healy and Fernald. . . 15 
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Our general conclusion must be that the series of mental tests offers no 
evidence of greater variability in one sex than in the other. There is a 
greater number of tests in which girls are more variable than of tests in 
which boys are more variable, but this might easily be due to the selection 
of tests. 

The coefficient of variability used in the preceding section is based upon 
the difference between the seventy-five and the twenty-five percentiles. 
If a real difference in variability between the two sexes exists, one should 
logically expect to find it more clearly expressed when the extremes of the 


TABLE 551 
COEFFICIENTS OF VARIABILITY: PHYSICAL TESTS 


(vV="> x 


SFM 
YEARS 
it 15 16 17 18 

Height— 

1 Pate ah ane ees eee ee ee re ie WIG. Io D) 

Girl See ae ke ae esate ee 13 iy 13 1 12 
Weight— 

BOV Si eiecht- Bon secrete sits tirewraits vor ls fs 59 54 52 36 37 

(Girl's emi eae, RE mee At ier Bee oni te 50 52 0) 42 48 
Vital Capacity— 

Leech © 2 eh oa we es oh ee es 7 65 62 54 oD 

Girls) fe Rit Teltiehes ak bh otar he seHariaeiet & 65 '53) OG Sp 58 
Strength of the Hand—Right 

3 OVS eee ae eee Ter rg ec? en ee é 79 78 74 56 51 

(ome etree ae iss FO) ery Fol. 654 | TO ew Psa: rg 
Strength of the Hand—Left ; 

jovones. |. 86a eee Se ee eee eee 77 (E33 Ufil 58 y1 

Ce ee re re ES roe eyed 7157 
Taps 30/—Right : 

BONS meu erent wat) ge And sd Grade ico coe ie 46 4] 4] 41 37 

ee ee er ea ee 8 dy heel a oa Ot. 1, ok | 82. 85 
Taps 30’’—Left " F 

BONS apeetnetg Coe ar eedta Reames oes AIT 46 43 47 47 43 

Cin ee ete ee ey Pdr 2o wh 400.) 394 |) 42 
Taps 60/’—Right 

pas cree! oc tiboy Tia 39 3 BOT eas 39 

See one ene bower ego | 8 So mil oO uilebssiniias4 
Taps 60/’—Left 

a ics Bnd kage ee ee ee eee eee 45 43 48 44 42 

ee Fer ee Pe Ser Ae 40 0930-1 38° 189 
Card-Sorting—Time ¥ 

Boys A SO eres sels niin obvi be ati twee ae aD 58 57 5 49 59 

Ct PR ee ee ok bl | 45 «| 47) | Be 
‘ard-Sorting—Index 
: Spey ae sr Bo) 57} 87 | 86 of- 61 

Girls . 55 | 57 | 47 | S41 56 


~ 
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percentile range were considered than when the central range alone was 
made the basis of computation. The difference between the ninety-five 
and the five percentiles can be formulated with reference to the median 
just as readily as the difference between the seventy-five and the twenty- 
five percentiles. If a real difference in variability exists, the formula 


95—5 100 


Dla oa Ne should give larger and more consistent coefficients of variability 
, 75—25 100 : 
in favor of the more variable sex than the formula Ertan 1) which was 


used in the preceding section. To test the matter, the coefficients based 
upon the difference between the ninety-five and the five percentiles were 
estimated and are presented in Table 551 for the physical tests. The chief 
difference between this set of coefficients and the previous ones is that at 
age eighteen girls now show greater variability than boys in three meas- 
ures: weight, vital capacity, and strength. Boys are more variable in 
rapidity and card-sorting, and the two sexes are the same in variability of 
height. Below the age of eighteen, boys remain more variable in all meas- 
ures except weight. The result of this added bit of evidence is to make it 
appear less certain that adult males display greater variability in physical 
measurements than adult females. The greater variability during the 
years fourteen to seventeen may be merely expressions of the rapid and 
variable physical growth of boys of those ages. The adolescent period is 
a poor one on which to depend for data about physical variability. 

The corresponding set of coefficients for the series of mental tests is 
given in Table 552. The instances in which coefficients are the same for 
the two sexes, greater for girls, or greater for boys are summed up in Table 
553. The new set of coefficients shows many instances of disagreement with 
the previous set. In cancellation and controlled association no difference 
in variability appeared in the previous set of coefficients, while boys have 
the larger quotients in this set. In substitution (practice pages), boys had 
the higher coefficient in the first set and girls in this one. In hard direc- 
tions, boys had the higher coefficient in the previous computation and 
girls in this one. In mutilated text, boys had the higher coefficient in the 
first table and girls in the second. In memory, boys have the higher 
coefficient both times, and in recognition, Aussage, and practice pages of 
the substitution test, girls have the higher coefficient both times. The 
number of instances in which the second computation reverses the dictum 
of the first, and the fact that when the ninety-five and five percentiles are 
used there is still less tendency for a sex difference in variability to appear 
than when the seventy-five and twenty-five percentiles were used, lead us 
to the conclusion that so far as the present series of mental tests is con- 
cerned, no sex difference in variability is discernible. 
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TABLE 552 
COEFFICIENTS OF VARIABILITY: MENTAL TESTS 
-__ 95-5, 100 
(\ SE aM 
YEARS 
14 15 16 17 18 
Substitution—Index Page 1 
IB OVS Reet Mer Pe 75 77 74 75 76 
Girls kee eee eee 78 76 78 83 82 
Substitution—Index Page 2 
I BXORAS sone acon a SO Ce ee 84 92 84 83 91 
(Gurls eee eet ee Bere meg am hte Gowti ete are 81 82 93 95 102 
Substitution—Index Page 3 
TS ON Stree amr ani Mie ieee os es ann Ge) he ins 92 98 234 221 211 
Cirlsaeeoeenn pee ee: 90 81 230) 228 237 
Substitution—Index Page 4 
IBKORIY 3° Gwe sels Fest” an, PSE ecm oe au 194 197 
Girls Geen ee ee tit qr ee et 200 | 196 
Substitution—Accuracy 
uc. a ee en rr 41 B00 eae Peso ens 
Cir See ek od ee es 41 38 52 47 42 
Substitution—Sum 
IBYOW Show o--acugi RoE eR be Eee Cok ene ee ae 72 74 71 69 74 
Girls 75 79 74 i 76 
Memory—7-place 
BOS aeennrnn Rete CaP ete Cae os, Sad wes 37 33 25 28 28 
(Coin See ee en hrs ge gets oe 39 29 23 28 31 
Memory—8-place 
ISOS) yn ef Oe, a ae 66 58 46 45 44 
(Cir See Ps a es aes tes a se Sale 65 Da 45 41 38 
Memory—9-place 
IeOnids) boo. id oe Sea eee etn eee 81 WD 66 63 64. 
(Girlsger ee ee 78 75 66 61 53 
Memory—Sum 
Loos oe ee eee 65) | Age SF ao eae 
Girls . 54 47 36 oF 34 
Cancellation—Accuracy a 
Bane g YR Col, eke eens et eee 52 Oil 27 24 13 
Girls 53 21 9 29 13 
Cancellation—Index 
IB Oy sae Gk te 104 79 82 81 ie 
Cir] Saree RT ers GS ke Jae ee tees 101 78 81 85 69 
Opposites—Easy 
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TABLE 552—Continued 


14 18 

Opposites—Hard 

Boye. 7. ne ee eee ee 116 

Girls: 6 AF et) oe een ee 96 
Cause and Effect 

BOyBian 2) 5 os, oo i Ce eee ee es 

Gls 3 ne ge? — = 
Sentences—Index 

BOYS: fo $e Pe ee a ee ee ee 165 

Girls et ee eR : 148 
Sentences—Association time 

BOYS ec as ue Usk ae, Sake eae etn ee 223 

Gilles ee eas 217 
Sentences—No. of ideas 

BOY Sass Vena Siar Carney Bae ee oe ee 114 

Girls Se ee 106 
Sentences—No. correct 

BOYS esd) ak Cae a eee ae 43 

Grist ae 40 
Mutilated Text—Time 

Boys anil itera oe Bren) ce bos cee eee 123 

Girls eee oe ee 174 
Mutilated Text—Accuracy 

BOYS ake ce oe ee ee ee eee 108 

Girls a ee ae 109 
Recognition—Per cent correct 

Loonie eacgee cee ee, tee og Se eae 135 

Girls . haere : 140 
Recognition—Plus errors 

Boy8igs 25 hes. 22 en ee ee 200 

Girls?e= Pear 200 
Recognition—Minus errors 

Boys Soe cats, Aim as Ee, ee a 300 

Girls == Se Ss ee eee 300 
Hard Directions—Time 

Boyees gc see ee Ree eee 149 

Carls > Se eae eee 136 
Hard Directions—Number correct a 

BOySies 5, ste cur. Gilets, Sac eee: 80 

Girls . 63 
Aussage—Accuracy 

Boye tee dce J acer: Ce. myn. See ee ail 

Girle??"arees ee ee 


95 
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TABLE 553 


COEFFICIENTS OF VARIABILITY 


95-5. 100 
(= > <M 


FOR GIRLS 


Years ty Warcd Corrrictents ARE THE 
Samp, GrearerR FoR Boys, OR GREATER 


Same Boys +- Girls+ 
Cancellation—Index 14°15, 16, 18 17 
Substitution—Index, Page 1 . 15 14, 16, 17, 18 
Page 2. 14, 15 iN oil( AS} 
Page 3. 14, 15, 16 LS 
Page 4. 15 14 
Sum of practice pages 14, 15, 16, 17, 
18 
Memory—7-place 17 15, 16 14, 18 
8-place 14, 15, 16, 17, 
18 
9-place 15, 16 14, 17, 18 
Sum . : 14, 15, 16, 17, 
18 
Sentences—Index . nae 14 15, 16 
Association—Time. 14, 16 15 
No. of Ideas 15 14, 16 
Opposites—Hasy . 18 14, 15 
Hard . (i, Ane 
Cause and Effect . r 16 
Mutilated Text—Time we ils ths 
Per cent correct 17, 18 
Recognition—Per cent correct 18 
Hard Instructions—Time . 18 
No. correct . 18 
1S 


Aussage—Per cent correct 


512 AN EXPERIMENTAL STUDY OF CHILDREN 


SUMMARY OF CHAPTER VII 


I. (1) The sex differences in physical measurements are marked and 
sufficiently large to be of importance. In size, though there is a 
slight superiority of girls at fourteen, boys gain so much more 
between the ages of fourteen and eighteen that by eighteen they are 
very superior. In vital capacity, strength, and mere rapidity of 
movement, boys are superior to girls at every year from fourteen 
to eighteen, and their degree of superiority increases from year to 
year up to eighteen. In steadiness, girls are superior at fourteen 
and fifteen and boys at seventeen and eighteen, except for the fact 
that in the top ten-percentile group girls remain superior up to 
eighteen. In card-sorting girls are superior each year. Their degree 
of superiority decreases slightly from fourteen to eighteen. Left-| 
handedness is more frequent in boys than in girls, whether the indi- 
cation of it is sought in strength, steadiness, or rapidity. Boys are 
superior to girls in all of the simplest and most elementary physical 
abilities measured. It is not until speed in a complex process like 
card-sorting is reached, in which rapid eye-hand coérdinations are 
demanded, that girls show superiority. The superiority of boys in 
height, weight, vital capacity, and strength has been established in 
many a previous study, whose results are summed up by Whipple 
(1) and Baldwin (2). The facts with regard to steadiness and a 
codrdination test like card-sorting are not so well attested. 

(2) The differences between school boys and girls in physical tests 
are not the same as those between working boys and girls. School 
boys are physically far more superior to working boys than school , 
girls are to working girls. This distinction is shown in two ways: 
First, school boys are superior to working boys in size (height and 
weight) whereas school girls are not superior to working girls; 
second, in measurements of skill, the degree of superiority of school 
boys over working boys is greater in every instance than the degree 
of superiority of school girls over working girls. 

II. (1) In mental tests the differences are smaller and less consistent. 

In cancellation, which makes much the same type of demand as 
card-sorting—a rapid eye-hand coérdination—girls are clearly supe- 
rior at every age, as they were in card-sorting. In immediate rote 
memory, girls are also somewhat superior. The practice part of 
the substitution test, which is again an eye-hand codérdination test 
somewhat comparable to cancellation and card-sorting, shows a 
slight, though fairly consistent, superiority of girls. The memory 
page shows inconsistent results. Girls tend to have both the best 
and the worst records. 
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In tests in which the use of language and logical verbal associa- 
tion processes are concerned, such as completion of sentences, 
mutilated text, association by opposites, cause and effect, and 
hard instructions, girls are superior, though the differences are small 
as compared with differences between working children and school 
children. In all of the tests involving types of mechanical ingenuity, 
such as construction puzzles, the Healy and Fernald box (both 
opening and closing), and the Freeman box, boys are very superior 
to girls. The differences are of a similar order to those between 
working and school children. In a mechanical type of test involving 
not ingenuity but ability to understand and carry out instructions, 
such as that presented by the Hayes box, boys are very little superior 
to girls. In the one test of purely visual perception and recognition 
—the so-called recognition test—boys are superior. This capacity 
seems related to their superior ability in manipulating the visual 
content of the construction-puzzle tests. In the Aussage test, the 
sex difference is not consistent—girls have both the best and the 
worst records. In other words, superior girls are better than 
superior boys, but inferior boys are better than inferior girls— 
a result which may be conditioned by the content of this par- 
ticular test. 

The large literature of the comparative psychology of sex has 


been excellently summed up by Lipmann (8). Previous sum- | 


maries in English by Hollingworth (4) and by Woolley (5) are 
available. For the tests treated in Whipple’s Manual (1) com- 
parisons of sex are given in discussing each test. Every year 
adds to the mass of experimental data. While there are 
contradictory findings, the results of this study agree with the 
consensus of previous work. The feminine sex usually appears to 
be somewhat superior in immediate memory, in coordination tests 
such as card-sorting, cancellation, and substitution, and in tests 
in which logical verbal associations are the chief requirement, 
such as association by opposites, cause and effect, and hard direc- 
tions. The male sex has been found to be very superior in tests of 
logical thinking in which manipulation of objects is required, such 
as construction puzzles and puzzle boxes. In tests of logical memory 
and report, sex differences have been small and contradictory. The 
sex differences are most of them very small in comparison with 
differences found between the superior and the inferior members of 
the same sex. 

(2) Mentally as well as physically, school boys compare more favor- 
ably with school girls than working boys do with working girls, 
though the tendency is not so clear in terms of mental tests. In 
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tests in which girls are superior, the sex difference tends to be greater 
in the working than in the school group. 


III. No consistent sex difference in variability can be shown, either in 


(1) 
(2 


wa 


(3 
(4) 
(5) 


wo 


(6) 
(7) 


physical or in mental tests. The fact that boys are much more 
variable than girls in physical capacities during the years fourteen 
to seventeen is probably due to the fact that those years constitute 
a period in which boys are found in all stages of development from 
pre-pubescent to adult levels. Henmon and Livingston (6) found 
that in physical traits adolescents showed greater variability than 
children. Mental traits, on the other hand, they found less variable 
in adolescence than in childhood. In our series the girls were for 
the most part post-adolescent and the boys adolescent. As they 
both reached maturity, variability tended to be the same for both 
in both types of test. Frasier (7), in a study based upon the school- 
grade location of a very large number of thirteen-year-old children, 
found no difference between the sexes in variability, when the 
basis computation was the difference between the second and the 
ninety-eighth percentile, as related to the median. When the differ- 
ence between the twenty-fifth and the seventy-fifth percentile was 
related to the median, a slightly greater variability of boys appeared. 
The result is similar to ours, when we found the degree of variability 
of the males decreased rather than increased by using the fifth 
and ninety-fifth percentiles as a basis of computation instead of 
the twenty-fifth and seventy-fifth. School-grade location, which 
Frasier used as a measure, is very little affected by spurts of adoles- 
cent growth, but is rather determined by the rate of development 
of the individual over a considerable period of years. Accordingly, 
the fact that boys and girls of thirteen years are in different stages 
with reference to adolescence would probably not affect his results 
with regard to variability. 
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CHAPTER VIII 


THE RELATION OF MENTAL AND PHYSICAL ABILITY TO SCHOOL GRADE 
COMPLETED DURING THE FIRST FOUR YEARS OF INDUSTRY 


SECTION I: TEST RECORDS IN RELATION TO SCHOOL GRADE 
DURING THE FIRST FOUR YEARS OF WAGE-EARNING 


A previous study of the group of working children (1) has shown that there 
is a relation between ability in physical and mental tests and school grade 
completed at fourteen years. The upper-grade children are somewhat 
superior in tests of physical ability, and very superior in tests of mental- 
ability. That these differences in the case of mental tests are maintained 
from year to year among children who remain in school is well-established 
by a mass of experimental evidence. Information with regard to the 
relation between physical ability and school grade completed at a given 
age is not so plentiful. Information as to whether the differences among 
school children are maintained from year to year after leaving school or 
tend to disappear under the conditions of industrial life, is still less 
plentiful. The purpose of this chapter is to discover whether the dif- 
ferences, mental and physical, which were found at fourteen years 
between children entering industrial life from grades five, six, seven, and 
eight, are as distinct at eighteen as they were at fourteen, or whether they 
tend to become equalized ag the school recedes and the very different action 
of industrial selection comes into play. In the school-grade classification 
of this chapter, the few children who had completed the ninth grade are 
included with the eighth grade. 


Mepian Recorps In PuysicaL AND MentaL Trests BY SCHOOL GRADE 
COMPLETED AT FOURTEEN AND AT EIGHTEEN YEARS 


The comparison of separate test records at fourteen and at eighteen years 
has been undertaken only in terms of medians for each test. Furthermore, 
the method is applicable only to tests which were repeated from year to 
year. Since the physical tests were all maintained throughout the five 
annual tests, a complete set of comparisons is available. In the case of the 
mental tests, only cancellation, memory, and substitution were repeated 
from year to year. The easy-opposites test was given at fourteen and at 
eighteen years, and is included in the table. 

The median in each physical test of boys for each school grade, at four- 
teen and at eighteen years, is presented in Table 554. In height and in 
weight, the progression from grade to grade is regular except that sixth- 
grade boys at fourteen are a bit shorter and lighter than the fifth-grade. 

515 
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At eighteen the progression is regular from grade to grade. At fourteen, 
eighth-grade boys are 2 centimeters taller than those of the fifth grade, and 
at eighteen they are 2.4 centimeters taller. At fourteen, eighth-grade 
boys are 1.3 kilograms heavier than fifth-grade boys, and at eighteen they 
are 1.7 kilograms heavier. In vital capacity there is a regular increase from 
erade to grade at fourteen years, and an increase at eighteen from fifth to 
seventh grade, with the eighth-grade record the same as the seventh-grade. At 
fourteen, eighth-grade boys had a vital capacity 118 ces. greater than that 
of fifth-grade boys, and at eighteen a record 182 ccs. greater than that of 
the fifth-grade. In strength of the hand, the differences from grade to 


TABLE 554 


MEDIAN TEST RECORDS OF WORKING BOYS AT 14 AND AT 18 
YEARS BY SCHOOL GRADE COMPLETED 


PuysicaL TESTS 


YEAR Grade V 


Grade VI Grade VII Grade VIII 


: 14 ES) 15220 15See) 
Height Kip ee aed 
Ce) 18 170.8 171.4 173.2 
é % 14 40.9 41.1 42.2 
IWie1o ia (ico) een ee 
eletuat 20 18 59.5 60.4 61.2 
: ; 14 2227 2265 2345 
Vital capacit : y 
paeeyetee) 18 3429 3611 3611 
Strength of the hand (kg.) 
Richens = ey: re a 268 ray 
18 45.2 46.0 45.6 
ete eee 14 24.4 25.2 25.0 
18 42.8 6 
Steadiness (holes and 
contacts) 
IAN 2 oe 5 6 9 6 
Lett serps ae 
Rapidity— 
Taps in 30 seconds 
IOP 9S ol bee 
Dett), civ eensanten.. 
Taps in 60 seconds 


ARATE MUI Cues 4 qe goes 
Lit tee hae iectes i 


‘Lime... ae 
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grade are very small and irregular. At both ages and with both hands, the 
eighth-grade boys are stronger than the fifth grade, but the sixth- and seventh- 
grade boys exceed the eighth-grade boys with the right hand at eighteen 
and with the left hand at fourteen. With the right hand, the eighth-grade 
boys are 1 kilogram ahead of the fifth-grade boys at fourteen and 0.4 of a 
kilogram ahead at eighteen. With the left hand, the eighth grade is 0.6 
of a kilogram ahead at fourteen and 2.4 kilograms ahead at eighteen. 
Steadiness shows no regular relation to school grade. The eighth-grade 
record in each case is the same as the fifth-grade, while the sixth- and sey- 
enth-grade records are somewhat better than either. The interesting point 
to note is the constancy of the grade groups in relation to one another. 
While the increase in steadiness from fourteen to eighteen is large in amount 
—three holes—nevertheless the relative position of the grade groups at 
eighteen remains almost exactly the same as at fourteen years. In rapidity 
the situation is much the same as in strength. There is not a regular in- 
crease from grade to grade. In every instance the eighth grade has a higher 
record than the fifth. In the 30-second period the best record falls in 
the sixth or seventh grade three times in the four. It is interesting that for 
the 60-second period when endurance counts for more, the eighth grade 
has the best record in all four instances. The situation at eighteen is very 
similar to that at fourteen, though there is no such close similarity in the 
relative records of the grades at the two ages as in the case of steadiness. 
In card-sorting there is a perfectly regular improvement from grade to 
grade in both time and accuracy, and at both ages. In time, the eighth- 
grade record is 6.9 seconds ahead of the fifth-grade at fourteen years, and 
4.8 seconds ahead at eighteen years. In index, the eighth-grade record is 
8.6 seconds ahead of the fifth-grade at fourteen years, and 5.0 seconds 
ahead at eighteen years. The diversity of the grades is thus somewhat 
greater at fourteen than at eighteen. One explanation lies in the fact that 
the fifth grade improved somewhat more rapidly than the eighth. 

Our general conclusion is that while differences from grade to grade in 
the physical tests of boys are small, they bear a definite and positive rela- 
tion to the grade completed at fourteen years, and the relation is as distinct 
and very similar in kind at eighteen years. Four years of industrial experi- 
ence have not tended to obliterate the difference in ability between the grade 
groups. 

The results for the four mental tests that could be treated by the same 
method are presented in Table 555. In cancellation there is a steady im- 
provement from grade to grade, both in index and in accuracy at fourteen 
years. At eighteen years the seventh-grade boys have a better record than 
the eighth-grade in both measures. At fourteen years the index of the 
eighth grade is 32 seconds better than that of the fifth grade, while at 
eighteen years it is only 7 seconds better. In accuracy at fourteen the 


518 AN EXPERIMENTAL STUDY OF CHILDREN 


eighth grade is 15 points ahead of the fifth, while at eighteen years it is only 
6.9 points ahead. In memory the relation to school grade is perfect in all 
four measures—seven-place, eight-place, and nine-place series, and the 
sum of the three. It is just as distinct at eighteen as it was at fourteen. In 
the seven- and eight-place series, there is an arbitrary upper limit of 100 
per cent which makes the exact amount of gain deceptive. In the nine- 
place series, the eighth grade is 16.8 points ahead of the fifth at fourteen 
years, and 29.2 points ahead at eighteen years. Though every group has 
improved its record decidedly during the four years, the improvement is sO 
similar for all groups that the general relationship of the groups is main- 
tained. In substitution, the improvement with school grade is even more 
regular at eighteen years than it had been at fourteen. On the two copying 
pages, there are irregularities in the improvement from grade to grade at 


TABLE 555 


MEDIAN RECORDS OF WORKING BOYS AT 14 AND AT 18 YEARS 
BY SCHOOL GRADE COMPLETED 


Mentau TEsts 


Year Grade V Grade VI Grade VII Grade VIII 
Cancellation 14 939 999 208 
Gato ee Tee 18 153 134 139 
14 Tie 83.2 85.8 
ACCULACY. =) s)he Gee 
elated 18 Tl 79.8 89.4 
Memory 
: 14 86.3 90.7 91.5 
=p CCm vaub oe peed Sea : 
place 18 91.3 92.3 100 
ae 14 Clie 74.8 79.3 
S-Digice ss, fs meee ; 
pass 18 81.3 91.9 93.7 
14 58.2 65.0 70.0 
Oa] die che gd eo ; 
es 18 63.1 78.3 86.1 
aiihadles vs, Nt Gh. ae 14 197 220 230 
: 18 |= ~ 250 267 278 
Substitution 
Index in seconds 
Pee ee ene 14 193 193 164 
: 18 144 137 132 
Rage ish ioeiteeiel at 14 146 127 127 
18 120 111 108 
*Memory page... . - Se i 104 
2 ¢ 100 
Accuracy of memory 
ae : 14 93.6 10C. 100 
a ae me : 
Pas 18 91.0 96.7 95.8 
Easy opposites 
Per cent accuracy . . i. a 2 ae 83.6 
Od .t 7 84.7 


*The memory page of year four Pasi : 
Y pag ‘ urteen was written after r 30 DE . c F 
after only two. ter three practice pages, and that of year eighteen 
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fourteen years, but none at eighteen years. In the index of page 1, the 
eighth grade at fourteen years is 17 seconds ahead of the fifth, and at 
eighteen years it is 24 seconds ahead. On page 2, the eighth-grade in- 
dex is 22 seconds ahead of the fifth grade at fourteen years, and 21 seconds 
ahead at eighteen years. On the summary page, the eighth-grade index is 
25 seconds ahead of the fifth-grade at fourteen years, and 26 seconds ahead 
at eighteen years. On the memory page, the eighteen-year series is but 
slightly better than the fourteen-year in index, but it must be borne in 
mind that the fourteen-year memory record was preceded by three practice 
_ pages and the eighteen-year record by but two. The greater amount of 


TABLE 556 


MEDIAN TEST RECORDS OF WORKING GIRLS AT 14 AND AT 18 YEARS— 
BY SCHOOL GRADE COMPLETED 


PuysicaL Tests 


Year Grade V Grade VI Grade VII Grade VIII 
14 152.7 155.8 155.3 157.5 
Height (cms.). . .~ . 18 161.4 160.4 162.7 160.3 
a 4 44.8 44.1 44.4 43.5 
Weight (kg.) . .. . . 18 54.2 53.7 53.8. 54.7 
‘ 4 2167 1997 1991 2139 
pitalveapacity(ce.)y oa 1g 2401 2401 2445 | 2512 
Strength of the hand (kg. ) 
; a 14 23.5 25.3 24.9 23.9 
Riguon 2 oss 18 28.7 98 4 29.4 28.4 
4 22.6 22.9 22 6 93.3 
LEAS ee ee 18 O74 O74 27.9 25.9 
Steadiness (holes and 
tacts 
Sal 14 IV-8 IV-9 IV-10 IV-1 
(AEA aa 18 VI-8 VIL-10 VIL9 VL0 
14 IV-12 UL3 U1-4 IL-3 
ie caer 18 v-0 Viei2gy || Viel |. VEO 
Rapidity— 
ak in 30 seconds : F 
aes 14 166 163 167 172 
Right... ...-. 18 177 179 181 187 
14 136 140 143 144 
DS eas 18 154 153 151 157 
‘aps in 60 seconds “es 
A Be Sp 14 305 309 308 399 
Right. .....- 18 341 340 347 357 
14 249 270 265 264 
ta a ea 18 289 293 290 300 
a ag 4 46.1 44.8 44.0 42.0 
aa ca aaa 18 38.1 37.2 ar 35.4 
4 16.9 46.2 44.9 42.5 
CS a ee aaa 18 38.3 37.6 37.4 35.9 
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practice at fourteen is responsible for the fact that the accuracy of the 
memory page at the younger age is greater than at the older age. No com- 
parisons from grade to grade in accuracy are possible because at fourteen 
the three upper grades had a median of 100 per cent. At both ages the fifth 
grade has the poorest record, and at eighteen the eighth grade has the best 
one. In this case, then, there is even more striking evidence of a positive 
relationship between school grade completed and test results at eighteen 
years, after four years in industry, than there was at fourteen years when 
the children were only just leaving school. In easy opposites the basis of 
comparison is poor because all of the records were so near perfection. The 
test was too easy to discriminate abilities well. At both years the eighth 
grade has the best record. In both years the seventh grade is poorer than 
the sixth. While the relationship to school grade is not perfect in either 
year, it is similar in the two cases. 


TABLE 557 


MEDIAN TEST RECORDS OF WORKING GIRLS AT 14 AND 18 YEARS — BY 
SCHOOL GRADE COMPLETED 


Menta Tests. 


Year Grade V Grade VI Grade VII Grade VIII 
Cancellation 
14 206 210 192 179 
lbns (che open, wee sans ae 
ate 18 132 134 122 100 
14 (hol! 79.8 89.4 84 
INGOUMEIOAF 6 a a 5 6 « 
rine 18 100 100 100 100 
Memory 
Pate ek tee 14 83.0 91.0 92.2 100 
18 91.1 94.1 100 100 
Rta Pepe Nt i 14 68.3 78.0 77.1 96.8 
18 85.1 90.6 93.7 100 
i 14 58.4 65.3 69.8 80.4 
18 (PAP. 81.0 84.5 92.8 
Oa 14 206 219 237 259 
18 254. 264 272 290 
Substitution—Index in 
seconds 
Pa ee eee 14 174 177 156 144 
18 137 139 130 128 
yey aes 14 139 140 126 117 
rm 115 108 105 96 
Memory page... . : = 114 106 104 
PE 18 116 109 101 76 
Accuracy of memory 
rate eerie 14 94.9 95.9 100 100 
18 95.0 95.0 95.0 97.0 
Easy opposites—per cent 
accuracy... . . 14 79.8 86.5 91.4 03s ime 
18 90.0 93.0 93.7 96.1 
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In the case of mental tests of boys, then, we find more striking evidence 
of the persistence of the differences between school grades revealed by 
tests throughout the first four years of industrial expe ence than we did 
in the case of the physical tests. 

The corresponding medians for girls in physical tests are presented in 
Table 556. In height and weight there is no consistent relationship with 
school grade at either fourteen or eighteen years. At fourteen, the eighth- 
grade girls are taller but less heavy than the girls of the other grades, while 
at eighteen they are shorter and heavier than any other group. In vital 
capacity there is no consistent relation to school grade at fourteen, but at 
eighteen there is a steady improvement except for the fact that fifth- and 
sixth-grade records are the same. In strength of the hand there is little 
variation from grade to grade at either age, and no consistent relationship 
to school grade. In steadiness there is no positive relationship to school 
grade at fourteen years, but it is present at eighteen years except for the 
eighth-grade record with the right hand. In rapidity the relationship to 
school grade is irregular at both years and about equally so. The eighth 
grade has the best record of any in all of the eight measures except the 
fourteen-year one for the left hand—60 seconds. The other grades shift 
their order in the various measures. In card-sorting there is a steady im- 
provement from grade to grade at both ages, and in both measures of the 
test. At fourteen years the eighth-grade record in time is 4.6 seconds ahead 
of the fifth-grade record, and at eighteen years it is 2.7 seconds ahead. In 
index the eighth-grade record is 4.4 seconds ahead of the fifth-grade at 
fourteen years, and 2.4 seconds ahead at eighteen years. The diversity 
between the grades is thus less at eighteen than it was at fourteen. The 
reason is the more rapid improvement of the fifth-grade group during the 
four years. 

Among girls, then, there is little positive relationship between school grade 
completed and records in physical tests, but there is more evidence of such 
a relationship at eighteen years than there had been at fourteen years. 

The medians for girls in the four mental tests are given in Table 557. 
In cancellation (index), a general relationship to school grade is clear. The 
irregularity is that the sixth grade has a poorer record than the fifth at 
both age levels. In accuracy the two years cannot be compared because 
the median of all four grades at eighteen was 100 per cent. In memory a 
positive relationship with school grade appears which is consistent through- 
out both age levels and all four measures with one trifling exception at 
fourteen years, when the seventh-grade record for the eight-place series is 
slightly poorer than the sixth-grade. At eighteen years, then, the improvement 
from grade to grade is present without exception. In the two practice 
pages of the substitution test, there is a clear positive relationship to school 
grade except for the fact that the sixth grade tends to have a poorer record 
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than the fifth, just as it did in the index of cancellation. The sixth-grade 
girls are obviously slower than the fifth-grade. Even this irregularity is not 
present in the record for page 2 at eighteen years. In the index of the 
memory page, the improvement from grade to grade is regular at both 
ages. In accuracy the records are all too near perfection to furnish a good 
basis of comparison. The fact that the accuracy of the eighteen-year record 
is slightly below that of fourteen is due to the greater amount of practice 
given at fourteen years. In opposites, in spite of the fact that the test is 
too easy to furnish a good basis of comparison, the positive relation to school 
grade is consistent at both years. 

In mental tests of girls, then, the positive relation to school grade com- 
pleted is fully as evident at eighteen years. after four years of industrial 
life, as it was at the close of school life. 


Tue RELATION BETWEEN AVERAGE PERCENTILE RANKS IN MENTAL AND 
PuysicaAL TESTS AND SCHOOL GRADE COMPLETED 


The previous section consisted of a study of the relation between school 
grade completed and test records at fourteen and at eighteen years, based 
upon medians only. A study which takes only medians into consideration 
may miss important factors. The present section, which is based upon 
average percentile ranks, presents comparisons at every ten-percentile 
level and gives the data not only for fourteen and eighteen years but for 
the intervening years as well. It is also more comprehensive in that it in- 
cludes in the mentals series all the tests given at each age, and not merely 
those common to all ages. 

The ten-percentile scales of physical tests for boys at each of the five 
years, and for each of the four grades, are given in Table 558. An inspection 
of the table shows that in each of the five annual tests there is a clear rela- 
tionship between school grade completed on leaving school and percentile 
rank in physical tests. Without exception at any point in the table, the 
improvement of the record from grade to grade is clear during every one 
of the five years. The single combined record of physical tests shows a 
more marked relationship to school grade than did the study of individual 
tests. 

It is not easy to determine from the table whether the differences from 
grade to grade are more or less distinct at eighteen than they were at 
fourteen. Since the progression from grade to grade is so uniform, it seemed 
fair to take the difference between the eighth-grade record and the fifth- 
grade record each year as an indication of whether the differences between 
grade groups were altering with time or remaining constant. Table 559 
presents the differences. Those at eighteen are fully as great as those at 
fourteen. The scale of difference varies a little from year to year, but the 
table contains no suggestion of a tendency to change consistently with 
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TABLE 558 
AVERAGE PERCENTILE RANKS BY GRADE 


PuysicaL Trsts 


Boys 
14 yrs. 15 yrs. 
PERCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
V VI VII VIII Vv VI VIL VIII 
lOve oe 19.7 22.4 26.2 PMf 3} 21.9 20.3 24.8 30.9 
24 26.1 28.1 31.6 35.5 26.6 29.1 31.7 37.0 
Oa ae Bo: 30.9 34.5 37.4 40.8 Silva, 33.6 37.3 41.3 
LoS) ae ae 30, 0 38.0 41.4 45.9 BOL 88.5 41.9 44.9 
DO gir acs Sadie 38.7 41.5 45.8 50.3 40.4 43.1 45.8 48.4 
COs See. 723), 45.7 49.9 53.8 44.4 46.9 49.3 52.0 
FOES. Veeed tee 47.2 49.7 54.8 57.6 49.1 50.2 54.3 56.5 
S Ding ey ee 51.9 55.3 59.8 63.0 53.1 53.6 58.0 62.6 
OL) ae ene ere ene s 59.3 61.5 64.3 72.9 59.0 60.5 66.3 67.9 
16 yrs. 17 yrs. 
PERCENTILES Grade Grade Grade Grade Grade Grade Grade Grade 
Vv I VII VIL Vv Wal VIL Vill 
OME ee a : 21.3 23.3 26.4 27.4 24.9 22.8 31.5 35.5 
ar Aca ¢ 26.2 31.5 35.0 33.5 30.9 31.9 36.7 42.5 
OP a) eee 32.0 36.1 39.6 40.7 35.4 36.5 41.0 45.5 
AG) Neer. Lee ol) 36.5 40.1 42.8 AS 7 39.8 39.7 45.0 50.3 
HOE Asa sree 40.7 43.3 46.2 50.7 43.6 44.5 48.4 52.3 
(GO a stare 44.2 46.8 50.2 53.6 47.5 48.7 53.4 54.3 
Oks ey See 48.2 51.0 See 59.0 53.8 53.0 58.4 59.3 
Oe “one 53.4 56.8 64.5 63.5 Dee 58.2 63.2 70.5 
OORe baa) ATE 59.5 68.4 71.1 WG G2 68.4 on 74.2 
18 yrs. 
Prr- 
paras Grade V Grade VI Grade VII Grade VIII 
Ops 26.4 29.4 33.0 40.7 
eee 85.5 35.5 39.7 45.4 
a) ees 40.5 42.3 43.8 50.1 
AO .”. 43.5 47.3 48.7 54.8 
ON at 46.7 50.4 53.4 57.5 
GOT St 50.2 53.6 61.1 60.2 
TG sue 53.7 59.4 65.1 63.5 
SOM: 59.4 64.2 68.6 69.4 
90 . 65.6 69.9 74.0 76.7 
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time. The differences in physical ability demonstrated at fourteen, when 
the boys were just leaving school, are just as distinct and of the same general 
order at eighteen, after four years of industrial experience. 

The average percentile ranks in mental tests for each of the four school 
grades and at each age level are given in Table 560. The table shows a 
ereater and more perfect raising of the level of the scale from grade to grade 
than did the average percentile rank in physical tests. To discover whether 
the differences between grades are greater or less at eighteen than they were 
at fourteen, a table of differences between the fifth-grade and the eighth- 
grade scales has been made out (Table 561). The differences are large— 
from fifteen to thirty points on the scale. They are somewhat greater at 
seventeen and eighteen than they were at fourteen and fifteen. The table 
shows clearly that differences in mental ability as demonstrated by tests 
at fourteen years, when leaving school, are just as distinct, or perhaps more 
so, at eighteen years, after four years of industrial experience. Since both 
the tests used and the personnel of the grade groups changed slightly. from 
year to year, small differences cannot be interpreted, but the trend of the 
table is undoubted. In so far as elimination affected the result, it would 
tend to decrease rather than to increase the difference between fifth- and 
eighth-grade records, since the fifth grade lost a larger proportion of. its 
very inferior members than the eighth grade. 

Another method of stating the difference between fifth and eighth grade 
in physical and in mental tests is to note the proportion of the fifth grade 
which equals or excels the average of the eighth, and the proportion of the 
eighth grade which falls at or below the median of the fifth. While these 
proportions differ somewhat from year to year, it remains true that from 
25 to 35 per cent of the eighth-grade boys fall at or below the median of 


TABLE 559 


DIFFERENCES BETWEEN EIGHTH-GRADE AND FIFTH-GRADE SCALES 
OF AVERAGE PERCENTILE RANKS IN PHYSICAL TESTS 


Boys 
Grape VIII Less Grapp V 

PERCENTILES 14 yrs. 15 yrs 16 yrs. 17 yrs. 18 yrs. 
10S See cone 7G) 9.0 6.1 10.6 14.3 
20/02 eee ae 9.4 Lanes 3) 11.6 9.9 
3024 spelen Se caee 9.9 9.6 8.7 10.1 9.6 
40) ee eae ae eee 10.2 9.2 ind, 10.5 NES} 
OOS se Se eee IN 8.0 10.0 8.7 10.8 
OO eae eee 10.7 7.6 9.4 6.8 10.0 
10 2S. Ss. ee 10.4 CA 10.8 5.5 9.8 
SO Eas Rene cece es ies ip 9.5 10.1 13.3 10.0 
90 Fea ee 13.6 8.9 SY) 12a iil 
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TABLE 560 
AVERAGE PERCENTILE RANKS BY GRADE 


Menrat Tests 


Boys 
14 yrs. 15 yrs. 
PreRCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv I VIL VIII Vv VI VII VIII 
Ome oen 2. 19.5 26.2 29.1 34.6 21.3 27.4 32.0 40.5 
O20) se Stee ea 24.1 Son 38.1 47.0 Dias 33.6 36.0 46.4 
SOL en = 28.5 37.8 42.8 51.0 oles: 39.1 38.6 49.1 
Alar re Sv; 31.9 42.0 47.7 54.7 33.4 42.8 41.9 52.2 
OO eee 34.9 46.7 52.5 60.4 Bt). 0 45.9 46.1 55.0 
GOs 40.6 50.8 57.3 63.2 38.9 48.5 49.8 58.5 
Opere = 45.5 54.5 62.9 66.9 42.2 61.5 54.5 62.7 
SO a tae 48.9 58.5 68.8 71.6 46.1 55.7 58.8 67.8 
SOM oon." 56.9 63.5 73.8 Cont: 54.5 59.1 64.2 73.4 
16 yrs. 17 yzs. 
PpRoENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv VI Vil VIII Vv VI VIL VIII 
OMRee: tac. 20.4 26.8 33.2 34.0 23.5 32.0 35.7 40.3 
BAD oe ee ee 24.5 30.9 37.5 44.0 26.7 35.9 40.9 46.8 
SMe rs 28.7 34.7 40.7 49.8 29.3 38.5 44.2 S92. 9 
AMEE ids ss 32.4 38.3 Aye A | 53.9 31.5 41.1 47.3 56.5 
DOE as en 35.8 42.3 45.6 o7.90 33.4 43.6 50.5 60.5 
GO tae 38.7 48.3 48.6 61.0 30.6 46.6 54.1 63.1 
Ome oe *. 43.0 50.8 53.2 64.5 39.3 50.0 57.5 66.8 
SOs es ma. 3 48.1 53.4 58.8 69.0 43.3 53).2 61.3 74.4 
OO os Don Dl 64.1 13.0 49.3 59.0 67.5 78.5 
18 yrs. 
PERCENTILES 
aye or vit’ vat 
iO) See 24.9 30.9 37.0 42.5 
PO th ee 28.2 41.0 43.4 54.0 
SUM cer: 847 44.4 47.6 59.0 
SO. 5, seme Meas 38.9 47.9 50.9 65.0 
0° 2 eee 42.2 51.4 55.0 68.2 
ee. 45.2 55.1 58.2 70.9 
YAO) ele ralersiaae 49.3 58.3 61.4 3.23 
(sees, Bee Lae? 55.2 62.6 64.9 75.9 
ClO a eee 62.6 71.0 (OW 80.0 
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TABLE 561 


_ DIFFERENCES BETWEEN EIGHTH-GRADE AND FIFTH-GRADE SCALES 
OF AVERAGE PERCENTILE RANKS IN MENTAL TESTS 


Boys 
Grape VIII Less Grape V 


PERCENTILES 14 yrs. 15 yrs 16 yrs. 17 yrs. 18 yrs 
LO Pe Moston ee ee 15-1 19:2 13.6 16.8 17.6 
20 Aid A Ah ae 22.9 18.9 19.5 Att 25.8 
OO) eae ie eerste Bia PPZAD 17.8 21.1 22.9 24.3 
PLO ae cn aii We coe MOP 22.8 18.8 21.5 25.0 26.1 
SOW: Teta. BU ewe ce 25.5 19.3 212% Pah ad 26.0 
CUP en ns Meevore pica ss 22.6 19.6 22.3 27.5 2537 
TOG Ns. tg a 21.4 20.5 21.5 27.5 23.9 
SO. Pace Aer 22.7 PATE 20.9 31.1 20.7 
OO MDE ES Sa 6 eaten 18.8 18.9 20.6 29.2 17.4 


the fifth in physical tests each year, while from 25 to 30 per cent of the fifth- 
grade boys equal or excel the median of the eighth. In mental tests 10 
per cent or less of the eighth-grade boys fall at or below the median of the 
fifth grade, while less than 10 per cent of the fifth grade equal or excel the 
median of the eighth grade in any year. 

In a previous study of the boys of our working series (2, p. 67), Edward 
S. Jones found the correlations between average mental test records and 
school grade completed for the group of working boys whose records were 
continuous throughout the first four years. In this group, elimination played 
no part. The correlations were: as follows: 


14 yrs. 15 yrs. 16 yrs. 17 yrs. Total Average 


School Grade . . ol 45 51 66 .63 


The fact that the degree of correlation with school grade tends to main- 
tain its level, and even to be greater after three years in industry than it 
was at the start, is in accordance with the data just presented. 

The ten-percentile scales of average percentile rank in physical tests for 
girls, for each grade and each year separately, are given in Table 562. An 
inspection of the table shows a general improvement in the level of the 
scale from grade to grade each year, but there are many irregularities and 
inconsistencies—cases in which some of the percentile values of the fifth 
grade are above those of the sixth, or some of the sixth-grade values above 
those of theseventh-grade. These irregularities are more frequent at fourteen 
than at eighteen. The table of differences between eighth-grade and fifth- 
grade scales at each age level (Table 563) shows a greater difference at 
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TABLE 562 
AVERAGE PERCENTILE RANKS BY GRADE 


PuysicaL Tests 


Girls 
14 yrs. 15 yrs. 
PERCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vil VIL Vv VI VIL Vill 
LOE Fees. oc Dynr2 25.6 25.6 31.9 23.9 QBaO) 25.4 32.0 
, Ut eles 932 aa 30.4 30.6 eile) 38.0 ote 29.7 29.7 41.6 
iO) So. ae eoeee 33.5 34.5 34.0 42.8 34.8 35.6 SDT 44.9 
Ae anaes... 38.0 39.0 37.0 47.5 37.8 39.6 37.3 49 .4 
Oe ene inca 42.8 42.4 42.2 51.4 40.8 42.5 45.2 53.3 
GORE 47.5 45.5 47.8 54.8 LET 45.4 48.8 57.2 
HOM SL of 49.5 52.9 58.1 46.8 49.4 54.9 60.7 
0) 6 aR aed 55.2 53.3 59.2 62.8 OD, AS), of 60.6 63.2 
OORae 3 >. 65.1 61.0 63.8 74.8 61.4 58.4 68.6 73.9 
Reem Se ee SS eee 
16 yrs. 17 yrs. 
PERCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv VI VII Vill V I VIL VU 
WO he sul les alii’ 25.0 Don Da 3} 38.9 23.2 Pet 3) 26.6 35.5 
Die r.. Sayre ins 31.5 Sine 29.5 44.8 30.0 35.0 34.8 44.0 
Sil) ae Sotcngoete 34.5 34.6 38.2 48.3 B35), 0 40.3 42.2 47.7 
ANG) sstteses sears 38.2 39.5 44.0 Dl 40.7 44.5 48 .2 51.5 
DOI. Ss 41.5 45.0 49.2 54.5 43.5 47.3 50.9 58.8 
GOke ae eon 2 44.5 50.4 OA 58.2 47.5 50.0 58.0 61.7 
HS oaeone 48.6 53.9 58.2 62.0 Olins pal fe 63.1 63.9 
SO) aes aha 38 53.4 58.8 64.2 66.5 55.0 61.3 68.3 68.7 
Osa ic! PL 61.0 65.0 12.6 74.4 66.3 70.9 om Tl.2 
18 yrs. 
PERCENTILES 
Grade V Grade VI Grade VII Grade VIII 
HO Weer ia a 22.2 33.9 30.4 39.0 
70 ie cuca OE 29.4 40.5 37.3 45.3 
Ome Leeeus 34.9 44.1 42.7 49.8 
CE) rete cies 40.5 47.0 46.9 54.3 
Bere te 46.9 49.7 Rl 60.0 
COM ae 50.8 53.2 54.7 63.6 
7D) 3 he Ome 54a dealt 60.8 66.6 
ond) eae ome 62.4 62.4 66.9 69.2 
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TABLE 563 


DIFFERENCES BETWEEN EIGHTH-GRADE AND FIFTH-GRADE SCALES 
OF AVERAGE PERCENTILE RANKS IN PHYSICAL TESTS 


Girls 
Grave VIII Less Grape V 


PERCENTILES 14 yrs. 15 yrs 16 yrs. 17 yrs. 18 yrs. 
TOURS Set Ree eee 8.7 8.1 13.5 12.3 16.8 
20 ue oe 1.6 10.5 13.3 14.0 15.9 
Bee ee ee 9.3 10.1 13.8 12-0 14.9 
A) ae #5 bio Bee ae 9.5 1.6 13.3 10.8 13.8 
DO ve en 8.6 12 ts 13.0 15.3 13.1 
COR Bes 2 eee Oe 13.5 134 14.2 12.8 
LOS ees ese 6.4 13.9 13.4 1221 12.5 
SOM Ree vee. cubes + 7.6 8.0 13.1 il ¢F 6.8 
SO a. ee eee ge IPI 13.4 10.9 8.5 


eighteen than at fourteen. The grade differences stated in this form are far 
more striking than they are when based upon a direct comparison of the 
medians of the separate tests. In spite of the fact that the medians of the 
separate tests differ but little from one another, it must be true that the 
lower grades contain more individuals with consistently low records and 
the upper grades more individuals with consistently high ones. These 
differences appear in an average percentile rank but not in the medians of 
separate tests. There is, then, a definite and positive relation between 
ability in physical tests and school grade completed among girls also. 
Rather than tending to disappear with industrial experience, it is greater 
at eighteen, after four years of wage-earning, than it was at fourteen on just 
leaving school. 

The scales of average percentile rank of girls in mental tests for each 
school grade and at each age level are given in Table 564. An inspection 
of the table shows a far more perfect and consistent relation to school 
grade than in the case of physical tests. Hach year it is true that the record 
improves from grade to grade without exception. Once more the difference 
between fifth-grade and eighth-grade scales each year (Table 565) are 
presented to determine the permanence of the grade differences. The table 
shows the same slight irregularities from year to year as the other similar 
tables, but no tendency for the difference to become consistently greater 
or less in successive years. The difference is fully as distinct at eighteen as 
it was at fourteen. 

A comparison of the fifth-grade and eighth-grade records on the basis 
of the location of the medians of each grade with reference to the other 
shows a relationship similar to that of the boys. In physical tests, from 15 
to 30 per cent of the eighth grade falls at or below the median of the fifth, 
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TABLE 564 
AVERAGE PERCENTILE RANKS BY GRADE 


Menrau Tests 


Girls 
14 yrs. 15 yrs. 
PERCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv VI VIL VIII V VI VII VIII 
10. 20.7 22.9 30.4 40.4 Div ie 23.3 30.9 39.8 
PAO pre a9 8 aoa 26.0 28.1 39.9 42.9 26.1 29.0 35.9 47.0 
30, eee Sula 35.6 43.8 52.0 29.4 32.0 40.8 50.4 
AC) es eet 33.1 40.6 47.8 55.5 36.0 37.5 44.2 Dano 
es ee cee 39.2 44.6 51.9 58.9 39.0 41.5 ATT 58.1 
CONSE tAt ac 38.1 48.2 56.5 61.9 41.8 43.8 Olies 61.6 
ORS AE. SL. 41.1 (ny) 4 61.8 64.8 44.5 46.8 55.0 63.8 
SOS erm eee 49.0 58.0 66.1 69.7 50.0 SPA 15) 58.6 66.8 
90 53.4 66.9 C250 75.8 60.8 58.9 66.3 72.8 
16 yrs. 17 yrs 
PERCENTILES 
Grade Grade Grade Grade Grade Grade Grade Grade 
if VIII Vv VI VIL VIII 
Ome 20.1 23.0 31.5 38 .0 20 . 4 20.7 31.0 40.4 
FAD) 6 23.9 31.3 eye ail 46.8 23.6 27.2 Slee 45.6 
0) eer ON S42 40.9 52.2 26.6 31.4 Al( 49.9 
ANG he weak Att we 29.7 38.6 44.0 56.2 29.4 34.9 45.7 SQ 
SO Mee ep. Fs 33. 1 41.9 47.3 58.7 33.5 38.4 48.4 55.4 
GOR ee 37.6 44.6 51.3 61.1 36.9 42.1 Dine 59.0 
TAU ss eaco oe 42.3 47.6 56.8 63.6 39.7 46.0 54.6 63.1 
80 . 46.5 50.9 62.0 6/2 45.0 49.8 (ul th 67.4 
OO Wa ee 53.2 55.9 69.4 74.4 53.8 55.4 66.0 (2) 
18 yrs. 
PERCENTILES 
Grade V Grade VI Grade VII Grade VIII 
I 23.5 28.1 36.0 42.5 
OG) DN 24 32.2 42.2 48.4 
Gli tae ag aoe 30.4 30.9 46.1 53.8 
Ll Vw ke Se eae 330 40.4 48.6 58.8 
On re. 37.5 44.3 51.4 62.2 
CMe ar 41.8 47.8 5A.5 65.0 
i ee 45.5 51.8 60.0 66.7 
80. 48.7 54.4 65.0 68.4 
90. 55.5 59.3 70.0 70.0 
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TABLE 565 


DIFFERENCES BETWEEN EIGHTH-GRADE AND FIFTH-GRADE SCALES 
OF AVERAGE PERCENTILE RANKS IN MENTAL TESTS 


Girls 
Grape VIII Less Grape V 


PERCENTILES 14 yrs 15 yrs. 16 yrs. 17 yrs 18 yrs 
LOD eet od eee ks ORT 18.1 17.9 20.0 19.0 
Zire sb. Beach Gide c 16.9 20.9 23'.3 22.0 21.2 
BU SS SPANO oF 20.9 21.0 25.5 23.3 23.4 
ADS rite. torte ks 22.4 17.5 26.5 23.3 29.2 
‘Oe no mee AOL Abie 2B 19.1 25.6 21.9 ZAG 
(OC dieser Reha 23.8 19.8 23.5 22.1 23:2 
Tree ag cutee te 23.30 19.3 21.3 23.4 21:2 
See cre tees 2). 16.8 20.7 22.4 1OF% 
LD Dhertuicate bach eco. 22.4 12.0 PAVED 18.4 14.5 


while from 20 to 30 per cent of the fifth grade falls at or above the median 
of the eighth. In mental tests, 10 per cent or less of the eighth grade falls 
at or below the median of the fifth in various years, while 10 per cent or 
less of the fifth grade falls at or above the median of the eighth. 


SUMMARY OF SECTION I 


I. (1) Ina study based on the medians of test records, boys and girls 
both show as much relationship between mental and physical 
tests and school grade completed at eighteen years, after four 
years of industrial experience, as they did at fourteen years, when 
just leaving school. 

(2) Inastudy based on average percentile rank in tests, the relation- 
ship to school grade completed was as close at eighteen as it 
had been at fourteen in the physical tests, and somewhat closer 
in the mental tests. 

(3) A correlation of school grade with mental-test average for the 
group of boys whose records were constant from year to year 
showed a higher correlation at seventeen, after three years of 
industrial life, than had existed at fourteen. 

II. There is a much more marked and consistent positive relation- 


between physical tests and school grade completed—this is true 


whether the basis of study is the medians of separate tests or 


average percentile rank. 
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SECTION II: A STUDY OF SUPERIOR CHILDREN WHO HAD COM- 
PLETED ONLY THE FIFTH GRADE AND OF INFERIOR CHILDREN 
WHO HAD COMPLETED THE EIGHTH GRADE AT FOURTEEN YEARS 


In studying the school grade completed by various children at fourteen 
years, two groups proved to be of special interest. Among the children who 
had completed only the fifth grade at fourteen were some whose records in 

‘mental tests were as good as or better than those of the eighth-grade 
children. On the other hand, among those who had completed the eighth 
grade at fourteen years were some whose records were as poor as or worse 
than the median of the fifth grade. We finally selected for study all of the 
children of the fifth grade whose mental average for at least two years out 
of the five had been equal to or above the median of the eighth. There were 
in this group seven boys and six girls. From the eighth grade we selected 
all those whose mental average for at least two of the five years had been as 
poor as or below the median of the fifth grade. There were five boys and 
three girls in this group. Though the groups were small, the method of 
selection makes them interesting and significant. 

Our next step was to sum up all the information about school records, 
health, character and personality, home conditions, and industrial careers 

‘of these two groups of children. 


COMPARISON OF THE Two Groups or EXcEePpTIONAL FIFTH- AND 
EIGHTH-GRADE Boys 


SCHOOL LIFE 


Among the seven boys of the fifth grade who had high records, three had 
attended public schools only, three had attended both public and parochial 
schools, and one had attended parochial schools only. Their academic 
school records were rated medium in three cases, good in three cases, and 
very good in one case. Conduct was rated medium in three cases and good 
in four cases. None of these children had a record of delinquency. Five of 
the seven had attended as many as three different schools up to the age of 
fourteen, one had attended two different schools, and only one had been in 
but one school. Three of the seven reported serious loss of time through 
illness. In reporting reasons for leaving school, all seven of these children 
said that their parents needed help and wished them to leave. Only two of 
them stated definitely that they would have preferred to remain in school. 
Of the seven, four had done no work outside of school hours, while three of 
them had worked outside of school hours. Of the five eighth-grade boys 
with poor mental records, one had attended a city public school, one had 
attended a country public school, and three had attended parochial schools. 
The records of academic work were good or very good for all of this group. 
Of these five boys, three had attended but one school and the other two but 
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two schools. Of the children who had attended two schools, residence in 
one of the two had been for a very brief period, leaving the greater part of 
their school life in one school. No one of these children reported a loss of 
time from school for any reason. Three of these boys reported that they 
liked school but that the family needed their help. One of them was assist- 
ing his parents to send an older brother through a theological school. Two 
of them felt that they were growing too old for school and wished to go to 
work. No one of the five had done any work outside of school hours during 
his school life. 

So far as school career is concerned, the outstanding differences between 
these two groups are as follows: The fourteen-year-old boys of poor men- 
tality who had completed the eighth grade had stayed for the most part 
in one school throughout their careers. Only two of them had been in 
more than one school and in one of the two for only a short time. More- 
over, the schools which they were attending were either parochial schools or 
country day schools. It is probable that in neither of these types of 
school are the academic standards as rigid as those of the regular public 
school. The fourteen-year-old boys who had completed only the fifth 
grade, in spite of a good mental rating, had been in as many as three differ- 
ent schools as a group. They had shifted back and forth from public to 
parochial schools and had remained several years in each type. One of 
these boys, who reports that two schools were attended, was for eight 
years in the school of the House of Refuge, a school which at that time was 
notoriously poor. The boys were sent an inadequate number of hours and 
had very inferior teachers. After eight years of residence in such a school 
this child could not be placed beyond the fifth grade of the publie school. 
The only instance of a boy in this group who had attended but one school 
was a parochial school boy. Later records state that this boy had com- 
pleted not the fifth but the seventh grade. Since after leaving school he 
completed the eighth grade in continuation school, we are inclined to think 
that the latter statement is true. Since all records are fallible, it is probable 
that his original record stating that he had completed only the fifth grade 
was an error and should have read seventh grade. It is also significant that 
three of the seven fifth-grade boys had worked outside of school hours while 
attending school, whereas none of the eighth-grade boys had. 


HEALTH 


Among the seven superior boys of the fifth grade, three have records of 
real difficulties in health. One of them had had typhoid and brain fever, 
which meant a loss of time and a reduction of vigor. One of them had 
exceedingly bad tonsils, adenoids, and teeth, was undersized, and after 
leaving school was reported as probably dissipated. A third one had en- 
larged tonsils and glands, and was deaf at times. A fourth one, while his 
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general health was reported as good, had lost time from illness when he 
was in the first grade. Of the seven boys, four had normal vision and three 
had vision of one-half or two-thirds. None of them had difficulty with 
hearing which constituted a serious handicap, though one was deaf at 
times and one was permanently deaf in one ear. Of the five eighth-grade 
boys, three had perfectly normal vision; one had two-thirds vision ; and 
one, decidedly defective vision. All of them were normal in hearing. All 
of them were reported as in good general health, though one child belonged 
in a family suffering from tuberculosis. This child had lived in an orphan 
asylum up to within a year of the time of going to work. Two of his brothers 
died of tuberculosis about two years after he returned to the family, and 
he later developed symptoms of it himself. During his school period, how- 
ever, there is no indication of trouble of this type. Our conclusion is that 
while several of the fifth-grade boys, probably three of them, lost time 
through illness, none of the eighth-grade boys did. Handicaps of vision and 
hearing were somewhat more frequent among the fifth grade than among 
the eighth-grade group. 


HOME CONDITIONS 


Of the seven superior fifth-grade boys, both parents were American-born 
in all but one case. That one case is the doubtful one which probably be- 
longs in the seventh grade. One of this boy’s parents was German-born. 
English was the language of the home for all of them. Five of the seven 
boys had mothers who worked outside of the home. One of those who had 
not was our doubtful case. All seven of the boys had mothers who were 
living, while four of them had fathers who were dead and only three fathers 
who were living. There were no step-parents in any of the families. The 
corresponding facts about the inferior eighth-grade boys were as follows. 
Only three of them belonged in families in which both parents were Amer- 
ican-born. In the other two both were German-born. English was the lan- 
guage of the home in three cases, and English and German in the other two. 
In only one of these families was the mother employed outside of the home. 
All five of these boys had mothers who were living, but two of them had 
fathers who were dead. There were no step-parents. 

So far as these general conditions are concerned, the significant facts 
seem to be that among the fifth-grade boys there were a larger number of 
cases in which the father was dead and the mother compelled to work out- 
side of the home. It is interesting to note that while all of the fifth-grade 
eroup belonged in purely American families, two of the eighth-grade groups 
belonged in families in which both parents had been born in Germany. 
Accordingly, we cannot blame our foreign population for any of the retar- 
dation of these superior fifth-grade children. Neither can any of the 
retardation be attributed to the use of a foreign language in the home, since 
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two of the eighth-grade boys had succeeded in spite of this handicap. 
Among the seven superior fifth-grade boys not one family lived in a home 
owned by the family, while of the five eighth-grade boys two certainly, and 
a third one probably, lived in a house owned by themselves. The fact that 
the eighth-grade children had attended the same school and lived in the 
same neighborhood for eight consecutive years is doubtless related to the 
fact that these families owned their own homes, while the shifting schools 
of the other group are doubtless the result of the fact that these families 
lived in few rooms and moved rather frequently. Among the seven boys 
of the fifth-grade group only three—and one of those the doubtful case— 
had homes in which both father and mother were living and the family 
constitution normal. In the others the father was dead or he was divorced 
from the mother. Of the five eighth-grade boys, three had normal homes 
with both parents living, while two belonged in families in which the father 
was dead. One of these boys had been in a Catholic orphan asylum for 
seven years, which constituted most of the time of his school career. Among 
the seven boys of the superior fifth-grade group, there are three cases in 
which the family atmosphere is reported as definitely unfavorable. The 
mother was indifferent and dispirited and the atmosphere unhappy. In 
’ two cases very little was known about the real conditions of home life. 
In one instance the child had had almost no home life since he had been 
brought up in the House of Refuge until almost time to go to work. Since 
his mother did washing and house-cleaning and died within a year or two 
of the time the boy left school, the probabilities are that the home at- 
mosphere was poor. In the doubtful case, our information is meager but 
the probabilities are that the home atmosphere was good. Among the 
five boys who had completed the eighth grade, in every instance the home 
atmosphere is reported as cheerful and stimulating. The mothers were 
interested in the children and able to maintain a cheerful and pleasant 
spirit in the home. 


PERSONALITY 


The varieties of personality are so great that it is difficult, if not im- 
possible, to make group summaries based upon personal traits. However, 
in looking over the notes on personality of the two groups we are consider- 
ing, a few points of interest stood out. None of either group was set down as 
a probable leader among boys, except our one doubtful case. In the fifth- 
grade group at least five of the seven were obviously lacking in the quality 
of leadership. The comments were ‘“‘no pep,” “not a mixer,” “has no initia- 
tive,” “not a leader.’”’ With regard to the eighth-grade boys but one such 
comment was found, though there were also none of the reverse expressions. 
None of the fifth-grade boys produced the impression of being superior in 
spite of their relatively good mental rating. Two of the eighth-grade boys 
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were commented upon as producing the impression of being superior in spite 
of their poor rating. One of them was a boy “who could be trusted any- 
where.” He was also tall, handsome, a good talker and interesting, though 
slow. 

INDUSTRIAL LIFE 


The other point of contrast has to do with the purposefulness and stabil- 
ity of their lives. While the fifth-grade boys shifted about from one job to 
another and from one industry to another, the eighth-grade group tended to 
remain in one position until some well-considered reason brought about a 
change. The facts with regard to the number of positions held, and the 
number of industries entered, are as follows: Of the seven superior fifth- 
grade boys, one had held four positions, three had held five positions, one 
had held eight positions, one had held eleven, and one had held twelve 
positions. Most of these were for short periods. The longest time recorded 
for any one of these boys was three years in one job. There was one other 
position held for two years and several held for a year and a half. The 
majority, however, were for periods of less than a year. Among our inferior 
eighth-grade boys two of the five had held but two positions, one of them 
had held three positions, one had held four, and one, seven positions. 
Every one of these boys arrived at stable work which was held either four 
or five years in each instance. The other positions recorded are only brief 
trials of a few months each. 

When summed up in terms, not of the number of positions held, but of 
the number of different kinds of industry entered, the contrast is equally 
great. Among the superior fifth-grade boys there were three who worked 
in three different industries, one who worked in four industries, one 
who worked in six industries, one who worked in ten industries, and one who 
worked intwelve industries. Among our eighth-grade boys, one had worked 
in only one industry, one in two industries, one in three industries, one in 
four industries, and one in five industries. 


COMPARISON OF THE Two Groups oF EXCEPTIONAL FirrH- AND EIGHTH- 
GRADE GIRLS 


The corresponding groups of girls were smaller. There were six fifth- 
grade girls who ranked at or above the average of the eighth grade in at 
least two of their annual tests, and there were three eighth-grade girls who 
ranked at or below the average of the fifth grade in at least two of their 
tests. 

SCHOOL LIFE 
Among the six fifth-grade girls, two had attended public schools only, 


while four had attended both public and parochial schools. One of these 
children had been in but two schools—one public and one parochial. Three 
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of them had attended three different schools, one of them four different 
schools, and one of them six different schools, before the age of fourteen 
years. Four of the six reported prolonged absence due to illness, which 
probably meant the loss of a year’s promotion. The academic records of 
five of these children were good and of the sixth one, medium. Fourofthem 
were reported as excellent in conduct and two as good. None of them had 
records of delinquency. Most of the superior fifth-grade girls belonged in 
families in which their help was needed. Only two of them, however, 
really liked school and would have preferred to stay if they could. The 
other four wanted to leave. Two of the six had worked outside of school 
hours helping to take care of children. 

Of the three eighth-grade girls with poor records, one had attended but 
one school; one had attended three schools, one of them public and two 
parochial; and a third had attended three schools, all public. Two of the 
three had been attending parochial schools at the time of the completion of 
the eighth grade. The academic school record of all of these eighth-grade 
girls was good and the conduct good in the two cases for which we have any 
record at all. None of the eighth-grade children had been absent from 
school sufficiently to account for any loss of time. Of the three eighth- 
grade girls, one left school because she had completed the eighth grade of 
the parochial school which she attended and did not wish to continue. Her 
mother would not force school attendance. The other two left because of 
an economic necessity. Both reported that they would have preferred to 
stay in school. No one of the three had done any regular work outside of 
school hours. 

The contrast between the two groups of girls so far as school career is 
concerned is similar to that between the two groups of boys. The girls who 
had completed only the fifth grade in spite of relatively good ability had 
shifted about from one school to another far more than the others and had 
lost more time through absence due to illness. They had also done more 
work outside of school hours. In the case of the girls, too, the school com- 
pleted by the inferior eighth-grade girls in two instances was a parochial 
school where the standards of promotion were less rigid than those of the 
public school. 


HEALTH 


The health conditions of the six fifth-grade girls were as follows: One 
had good general health and no serious defects of vision and hearing; a 
slight degree of near-sightedness was the only departure from the normal. 
One had good general health and good vision and hearing, but had lost a 
year from school at one time because of an accident in which she had been 
badly scalded. A third had good general health and perfect hearing but 
very weak eyes. A fourth was deaf in one ear and had some trouble with 
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her eyes. A fifth had normal vision but was deaf in one ear, and had had a 
long succession of serious illnesses including spinal meningitis, typhoid 
fever, smallpox, scarlet fever, and the infectious children’s diseases. The 
sixth had normal vision and hearing and fairly good health, but was de- 
veloping a marked goiter. 

Of the three eighth-grade girls all had good general health and no defects 
of vision or hearing. As in the case of the boys, there is far more evidence 
of illness and physical handicap among the fifth-grade group than among 
the eighth-grade group. 


HOME CONDITIONS 


Of the six fifth-grade girls, three had parents both of whom were Amer- 
ican-born. One had one American-born and one foreign-born parent; and 
two had foreign-born parents. The language of the home was English 
in five of the six cases, and English and German in the sixth one. In only 
two of the six homes were both parents living and present. In two cases 
the mother was dead, and in two cases the father had deserted the family 
years before. There were two step-mothers, one good and one bad. In 
three of the six cases the mother was employed outside of the home. 

Of the three eighth-grade girls, two had parents both of whom were 
American-born, and one had parents both of whom were foreign-born. 
English was the language of the home in two instances, and English and 
German in the third. None of these mothers was employed regularly out- 
side of the home, though one of them worked occasionally. The father and 
mother were both living in two cases, and the mother was living in the third 
case. There were no step-parents. The contrast between these groups is 
similar to that between the two groups of boys. In the fifth-grade group 
there were more cases of broken families and mothers employed outside of 
the home. It is also true, as in the case of the boys, that foreign-born par- 
ents were not a factor in the situation. There was the same proportion of 
foreign-born parents in both groups. 

No one of the six families of superior fifth-grade girls owned their own 
home, while two of the families of the three eighth-grade girls did and the third 
family had lived in the same house for nineteen years. The mother felt so 
firmly established that it was difficult to persuade her to move even when it 
seemed desirable. This stability of residence again seems related to stabil- 
ity of school career. The home atmosphere in four of the homes of fifth- 
grade girls was distinctly poor. It is reported as cheerless, with no ideals, . 
bitter and severe, and characterized by ignorance. In the fourth case, 
while no direct comment is made, the fact that the father was a saloon 
keeper and the mother died of tuberculosis during the child’s school life is 
suggestive of what the atmosphere probably was. Two of these children 
had a good home atmosphere, but one of them was a family which was the 
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victim of a.great deal of illness. Of the three eighth-grade girls, two be- 
longed in homes of distinctly superior atmosphere, good ideals, and high 
standards of living. The third was a home in which there was no father and 
the mother was working desperately as laundress and janitress in the face 
of illness and physical debility. She died about two years after this girl 
began to work. Her devotion to her children was heroic and perhaps com- 
pensated for what the home lacked otherwise. Of the six homes of the 
fifth-grade girls, only two were normal in constitution with the child’s own 
mother and father present. One of these had suffered from excessive 
amounts of illness. The conditions of the other four were as follows: In 
Home 1, the father had deserted the mother, leaving her with five small 
children, including twin babies. The mother later developed tuberculosis. 
She was a bitter, severe, nagging woman. In Home 2, the father had also 
deserted, leaving the mother with five children. The mother had hated 
school herself and took no interest in it on behalf of her children. She did 
not care about their progress in school and was glad to have them at home. 
This mother also developed tuberculosis and died of it about four years 
after this child began to work. In Home 38, there were two families of 
children. Five of them belonged to the mother by a previous marriage, and 
three to the father by a previous marriage. There was constant friction 
and unhappiness, and the step-mother was unkind to the daughter who 
was our special interest. A year or two after going to work, this girl left 
home and went to live with an aunt. In Home 4, the mother had died of 
tuberculosis. The father was a saloon keeper. Luckily for the children, he 
remarried a few years before this girl went to work. The step-mother was a 
capable, energetic woman. Within a short time after this girl went to work, 
the step-mother got the father out of the saloon business and out on a farm 
on the outskirts of the city where they lived wholesomely and saved money. 
She took hold too late, however, to do much to benefit the school career of 
our girl. Moreover, she herself was ill with an “open sore on her leg” —a 
complaint from which the father had previously suffered, which made her 
comparatively helpless for some time. It was in part the step-mother’s 
illness which made it necessary for our girl to leave school. 

Two of the eighth-grade girls belonged in homes where both father and 
mother were living, the fathers supported the families, and the mothers were 
both intelligent and ambitious women who maintained good ideals and an 
intelligent atmosphere in the home. One of these girls left school because 
she herself insisted and her mother would not force her to remain. The 
other family felt that it could not afford to educate all of its daughters be- 
yond the eighth grade, and therefore none of them continued beyond that 
point. They were, however, sent to business college at night. In the third 
home, the father had died of sunstroke when this girl was but four years old. 
The mother had struggled heroically to keep the children in school at least 
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through the eighth grade. She was a laundress and janitress. However, 
her health was failing and it was imperative that she have help. 

We find, then, that both home atmosphere and the social conditions of 
cae dai of the eighth-grade girls were very superior to those of the fifth- 
grade. 


PERSONALITY 


In the comments on personality, amid the variety of traits commented 
upon, the same type of contrast between the two groups of girls appears as 
in the case of the boys. The superior fifth-grade girls in three cases of the 
five are reported as “very docile,” “no spirit,” “too docile,” and “lacking 
in pep.”’ One is reported as “pleasant and friendly,” with no comment on 
qualities of leadership. The fifth one is said to be ambitious and energetic, 
but without definite plans. Of the three inferior eighth-grade girls, one is 
reported as a probable social leader. She was very attractive and interested 
in her pleasures, though she had no wide or general interests. The other 
two were both said to be “good-natured” and “willing.”” One, in addition, 
was hard-working and reliable. While neither set was conspicuous for qual- 
ities of leadership, the superior fifth-grade girls were conspicuously lacking 
‘in leadership and initiative. 


INDUSTRIAL LIFE 


In industrial life, too, the two groups of girls showed the same difference in 
steadiness and stability that the boys displayed. Of the six superior fifth- 
grade girls, one was of the stable type and held but one position during the 
first five years in industry. The other five held, respectively, three, five, six, 
seven, and ten positions. The majority of these were short-time jobs of 
less than a year, though two girls held one position for as much as three 
years. These girls, aside from the one stable one, worked in three, four, and 
five different industries. Of the three inferior eighth-grade girls, one held 
two positions, one three, and one four positions. Hach of them held the 
same position for from two and one-half to three and one-half years. They 
worked respectively in one, two, and three industries. The greater indus- 
trial stability of the inferior eighth-grade girls is clear. 


SUMMARY OF SECTION II 


In attempting to account for the fact that some superior children com- 
plete only the fifth grade at fourteen years while some inferior children 
complete the eighth grade at the same age, no one or two factors can be 
held responsible, but differences between these two groups in school career, , 
in health, in home conditions, in personality, and in subsequent industrial | 
careers—differences which prove to be the same for girls and for boys—are 
discovered when the data of the two groups are compared. 
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I. The superior fifth-grade children showed conditions which were in- 
ferior in the following respects: 

(1) The superior fifth-grade children had been shifted from school to 
school more than the inferior eighth-grade groups. They had also been sub- 
jected to more rigorous academic standards, since more of them had their 
final school rating given them by a city public school and fewer of them by 
country or parochial schools. The superior fifth-grade children had had 
more wage-earning employment outside of school hours than the inferior 
eighth-grade group. 

(2) The records for health show that the superior fifth-grade children 
displayed more physical handicaps than the inferior eighth-grade group; 
they had lost more time from school because of illness and had a greater 
number of defects of vision and hearing. 

(3) The superior fifth-grade group had homes which, in several respects, 
were inferior to those of the inferior eighth-grade children—fewer of their 
families owned their own homes and had a stable and established home life. 
More of them moved about from one set of rented rooms to another. More 
of the superior fifth-grade children belonged in homes in which the father 
was dead or had deserted the family than in the case of the inferior eighth- 
grade children. The result was that the mother worked outside of the 
home in the case of the fifth-grade children. Frequently a depressed and 
dispirited home atmosphere was created by an unhappy and overworked 
mother. The eighth-grade group, with but one exception, had a home 
atmosphere which was happier and more stimulating and wholesome than 
that of the fifth-grade children. 

(4) In personality traits, the chief difference is that the superior fifth- 
grade children were found to be lacking, to a marked degree, in initiative, 
pep, or qualities of leadership. They were a docile and dispirited lot. The 
eighth-grade children, while not leaders, were not noted as conspicuously 
lacking in aggressive qualities. 

(5) In their first years in industry, the superior fifth-grade children 
proved to be drifters who tried many things and stuck to none. The in- 
ferior eighth-grade group did far less shifting and settled down rapidly to 
years of steady employment. 


Il. Interpretation. 


In no one case are all of these factors operative; each case displays its 
own complex pattern, and in every case more than one of these sets of 
conditions are fulfilled. It is only where groups are compared that the 
constancy of given conditions appear. When one tries to determine whether 
some of these factors are of a more fundamental nature than others and can 
be taken as conditioning the others, one is on debatable ground, in the judg- 
ment of the present observer. However, the status of the home and the 
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home atmosphere seem to be, in most instances, the central factors. If the 
constitution of the family is normal, with the father at work and a reason- 
ably harmonious relation existing between the parents, then an established 
residence in one district and the owning of property are much more likely 
to occur. The result is a school career which is carried out continuously in 
one school, and a child who is not likely to be burdened with work outside 
of school hours or distracted by home worries. A background of stability 
in family relationship and cheer at home tends to promote a frame of mind 
in which a child can attend to his school work and can feel on a level with 
his fellows. On the other hand, a home where the mother is overburdened 
with the necessity for supporting the children and often unhappy in her 
personal relationships makes for frequent shifts of residence, a broken school 
career, work outside of school hours for the child, and a degree of worry 
about home affairs which is not conducive to good school work. In addi- 
tion, a feeling of inferiority and hopelessness is apt to be induced in the 
child, which takes the zest out of effort of any sort and may produce the 
effect of extreme docility and lack of spirit noticeable in our fifth-grade 
group. While certain aspects of health, such as frequency of infectious 


disease or the normality of sense organs, are largely independent of these | 


home conditions, nevertheless, there can be no doubt that a stable, happy | 


home atmosphere is, on the whole, conducive to good health, while in- } 


stability and unhappiness are detrimental to general health. It seems | 
probable that the striking difference in industrial career between our two 
groups is the outcome of differences in home and school conditions. The 
children that had the stable happy home background withan uninterrupted 
school career, and a moderate degree of self confidence, are those who 
rapidly reached an adjustment in industry; while those with the broken 
homes, irregular school career, and dispirited type of personality are those 
that, in spite of their superior mental ability, drifted about from one 
thing to another and failed to reach an adjustment. 

It is a striking fact that the’ differences of home background, in these 
extreme cases, can not only counteract differences in mental ability, but 
can give to inferior children an advantage of three years in educational 
progress by the age of fourteen years. 
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CHAPTER IX 


THE RELATION OF MENTAL RATINGS TO PHYSICAL RATINGS 


Various factors bearing upon the problem of the relation between rating 
in mental tests and that in physical tests have been brought out in previous 
chapters. It seemed worth while to sum these up and to add a few data 
bearing on the problem which are not elsewhere recorded. 

The physical ratings used in the present study are derived from a series 
of tests in which some element of skill was involved. In addition there were 
mere measures of size—those of height and weight. Some of the tests of 
physical skill are obviously related to size—those of vital capacity and 
strength of the hand. Others—tests of speed and steadiness—have no 
such necessary relationship. To give a more accurate idea of the part 
played by mere size in our measure of physical skill, a correlation between 
height and average percentile rank in physical tests was worked out 
and is given in Table 566. 

Apparently mere size is a more important factor in physical skill during 
the years of rapid adolescent growth than it is when adult size has been 


TABLE 566 


CORRELATION OF HEIGHT WITH AVERAGE PERCENTILE RANK IN 
PHYSICAL TESTS 


Working Children (M) 


Boys Girls 
Nears toes ieee a ey eee .30 eo 
Yared bus® | hayek. eee gee .44 cued 
Year’ 116.5 6 on ee eee .30 24 
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TABLE 567 


CORRELATION OF HEIGHT WITH AVERAGE PERCENTILE RANK IN 
MENTAL TESTS 


Working Children (M) 


Boys Girls 
Year 14 tae ek | ey ee De EL 
Year. 15 «ae ae ne, oe 
Year 16 0" 08 06 / 
Yar 17 > 06 05 | 
Years...) re 05 =101 
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reached. For years seventeen and eighteen the correlation is very small, 
between .10 and .20 in every case. 

The correlation between height and average percentile rank in mental 
tests is shown in Table 567. 

In this case the correlation is very small, but is positive. It is, aS one 
would expect, a much smaller correlation than that between size and skill 
in physical tests. In no case is the value higher than .12. It is interesting 
to note the same tendency for a higher correlation between size and mental 
skill during the years of rapid adolescent growth that we found between 
size and physical skill. It is doubltess related to the fact previously noted— 
that children who are superior mentally tend to reach their adult size 
earlier than the inferior children. 

The correlation between rank in mental tests and rank in physical tests 
(Table 568) proved to be a more constant and apparently a more significant 
relationship than that between size and either type of test. 


TABLE 568 


CORRELATION OF AVERAGE PERCENTILE RANK IN MENTAL TESTS 
WITH AVERAGE PERCENTILE RANK IN PHYSICAL TESTS 


Working Children (M) 


Boys Girls 
ACE Bane, ey See es ge Ce .33 25 
iCal O Sree eatin ott cotit « Srg irs 333 A 
Vent GMs he ate a ee rol Be 
ear la anetee = eh eres .30 388 
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Average of 3 or more annual tests 44 40 


Since we had for the entire working series a measure in which the average 
percentile ranks for all of the annual tests were combined in one measure— 
an average of the percentile ranks for three or more years—it was possible 
to obtain a further correlation of mental and physical test records based 
upon the average for the series. No child for whom less than three annual 
tests were available was included in taking this final average. The correla- 
tion of mental test records for the entire series with physical test records 
was .44 for boys and .40 for girls. This correlation is obviously the one 
based upon most adequate data. 

Why the correlation between mental and physical tests should increase 
steadily from fourteen to eighteen years in the case of girls, whereas it re- 
mains approximately constant for boys, we are at a loss to understand. 

The tables so far presented are based upon records of working children 
only. For the school series, correlations for the separate years were figured, 
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but an average of the percentile ranks of the several annual tests was not 
obtained. In interpreting correlations of the school series, it must be borne 
in mind that the individuals in the series changed far more than in the case 
of the working group, both because of the rapid elimination from school 
and because of the introduction of new individuals at sixteen. By the fifth 
year, the series included less than a hundred individuals of each sex (see 


Chapter II). 
TABLE 569 


CORRELATION OF AVERAGE PERCENTILE RANK IN MENTAL TESTS 
WITH AVERAGE PERCENTILE RANK IN PHYSICAL TESTS 


School Children (X) 


Boys Girls 
Nat ag hee eS ME Say 5 ee isi0) ol 
Vear lp ee eee ees 40 45 
Viear: 16 ee ostedione: Sutin ae 222 .40 
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Our. conclusions can be summed up as follows: Among growing adoles- 
cents there is a positive correlation between mere height and physical skill 
represented by coefficients in the general range of .25 to .40, and a positive 
correlation of mere height with tests of mental ability represented by 
coefficients in the general range of .06 to .12. By the time an adult status is 
reached there is still a small positive correlation of mere height with 
physical skill, but practically none between mere height and mental 
ability. There is a positive correlation between skill in mental tests and 
skill in physical tests represented by a correlation of about .40. 

Another method of comparing mental ratings with physical ratings is to 
note the relation between working children and school children in the two 
series—mental and physical. The percentage of working children that 
equalled or excelled the median of the school children in terms of average 
percentile rank in physical tests is given in Table 570. 

The comparison in terms of average percentile rank in mental tests is 
given in Table 571. 

These tables bring out strikingly several facts. In the first place, school 
children are more superior to working children when measured in terms of 
mental tests than they are when measured in terms of physical tests, except 
at fourteen years, where the reverse holds true to a slight extent. In the 
second place, while working and school children tend to approach one 
another from year to year in physical measures between the ages of fourteen 
and eighteen, they tend to recede from one another in terms of mental 


~peneasures, 
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TABLE 570 
AVERAGE PERCENTILE RANK: PHYSICAL TESTS 
Boys 


At 14 years, 17 per cent of M equalled or excelled the median X 
At 15 years, 12 per cent of M equalled or excelled the median X. 
At 16 years, 18 per cent of M equalled or excelled the median X 
At 17 years, 22 per cent of M equalled or excelled the median X 
At 18 years, 26 per cent of M equalled or excelled the median X 


Girls 


At 14 years, 19 per cent of M equalled or excelled the median X 
At 15 years, 20 per cent of M equalled or excelled the median X 
At 16 years, 25 per cent of M equalled or excelled the median X 
At 17 years, 31 per cent of M equalled or excelled the median X 
At 18 years, 38 per cent of M equalled or excelled the median X 


TABLE 571 


AVERAGE PERCENTILE RANK: MENTAL TESTS 


Boys 


At 14 years, 25 per cent cf M equalled or excelled the median X 
At 15 years, 13 per cent of M equalled or excelled the median X 
At 16 years, 13 per cent of M equalled or excelled the median X 
At 17 years, 9 per cent of M equalled or excelled the median X 
At 18 years, 10 per cent of M equalled or excelled the median X 


Girls 


At 14 years, 26 per cent of M equalled or excelled the median X 
At 15 years, 18 per cent of M equalled or excelled the median X 
At 16 years, 17 per cent of M equalled or excelled the median X 
At 17 years, 9 per cent of M equalled or excelled the median X 
At 18 years, 9 per cent of M equalled or excelled the median X 


In trying to find an interpretation of these facts, it is necessary to bear 
in mind that not all of the physical tests displayed the same tendency from 
yea to year. In other words, in the approach of working and school chil- 
dren to one another some tests played a large positive réle, and others a 
small negative réle. Steadiness, in which school children at fourteen and 
fifteen were very superior, shifted so much that at seventeen and eighteen 
the working children were very superior. This one test must, therefore, 
have played a large part in the approach of the two series to one another. 
In the two tests of rapidity—card-sorting and tapping—working children 
gained on school children, but did not equal them even at eighteen years. 
In vital capacity and strength the school children increased their lead on 
working children from fourteen to eighteen (see Chapter V). 

In interpreting a series of facts so complex as this, one is on uncertain 
ground. Granting the uncertainty, the most probable guess is that changes 
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of this type in which two comparable groups, starting from a known point 
of proficiency, shift their relationship to one another in allied tests in such 
different ways, are being brought about by experience and factors of en- 
vironment rather than by innate tendencies. It is interesting to speculate 
as to why industrial life may have developed steadiness of muscular control 
in young people to a much greater degree than school life, though few of the 
occupations in which young people are employed demand a high degree of 
steadiness. We know little about what conditions steadiness of muscular 
control. One is apt to think of it as a kind of negative quality related to 
placidity and lack of nervous excitation. Again, one regards it as a mani- 
festation of a very perfectly organized and controlled nervous system. If 
it is a sign of a generally lower degree of nervous excitation, then perhaps 
our facts are understandable. Industrial life is certainly more of a routine 
and less of a stimulating and exciting experience than school life. It is more 
necessary for the school child to be on the quz vive and ready to make many 
different kinds of adjustments than it is for the working child. In the case 
of rapidity of muscular motion and eye-hand coérdination, it is easier to 
see the effect of experience. The actual processes of industry make more of 
a demand in this realm and give more training than does school life. It is 
hardest of all to see why mere strength and vital capacity should develop 
faster among school than among working children. Nothing but the 
physical culture and athletic training of the school could have a direct 
bearing. The difference cannot be related to mere size, since during these 
years working children were gaining on school children in size. Possibly 
strength and vital capacity are more directly influenced by the better liv- 
ing conditions which, to some extent, characterized our school group 
(see Chapter XII), than the other physical capacities measured. They 
may be better indices of general physical well-being than our other physical 
tests. 

When we turn to the series of mental measurements, the situation is 
quite different. There were no tests in this series in which the working 
children systematically improved faster from year to year than the school 
children; in fact, no cases in which the working children improved as much 
from year to year as the school children. Detailed comparisons based on 
separate tests are not available in as great numbers as in the case of the 
physical tests, since the tests were modified from year to year. Com- 
parisons based on percentile rank show increasing differences from year 
to year in every type of test, but greater increases in tests involving the 
use and interpretation of language than in other types (see Chapter Y). 
When once more we attempt an interpretation, the most probable one seems 
to be that working children are, as a class, of a lower level of ability than 
school children and, therefore, reach their limits of development earlier, 
and that further, the natural advantage of the school group is enhanced by 
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school training, particularly in the type of test involving a somewhat 
complex use and interpretation of language. 

Another difference between the two series, which is not entirely constant 
but holds in so many instances as to be characteristic, is that in the case 
of the physical tests the differences between working and school children 
are greatest at the upper end of the scale where the superior members of 
the two groups are compared than they are at the lower end of the scale 
where the inferior members are compared, whereas in the mental series 
the reverse is in general true (see Chapter V). This statement is much more 
strikingly true for boys than for girls. In this respect, card-sorting be- 
haves like a mental rather than like a physical test. The difference is one 
whose significance is by no means easy to interpret. When one considers 
the nature of the tests used, those of the physical series seem to differ from 
those of the mental series in the following way. The tests of the physical 

series, with the exception of card-sorting, are tests which call for maximum 
of accomplishment in one assigned task. The child is asked to blow the 
spirometer as high as he can, to squeeze the dynamometer as hard as he 
can, to tap as fast as he can for a specified time, and to hold the pencil as 
steady as he can, with a piece of apparatus so constructed that it allows 
for a maximum possible accomplishment. In the tests of the mental series, 
on the other hand, the measures are in terms either of the time required to 
complete a given task or of the percentage of perfection with which a set 
task is performed. The child is asked to cancel a given page of a’s as fast 
as he can, to fill in the figures on a substitution page as fast as he can, to 
write the omitted words on a given page as fast as he can, to solve a puzzle 
as fast as he can, to carry out the page of directions as fast as he can. The 
measure is the time required. The percentage of perfection with which he 
performs these various tasks is a second measure. In other instances, 
such as rote memory, opposites, recognition, and Aussage, time is not con- 
sidered, but the measure is merely in terms of the percentage of perfection 
with which a set task is performed. 

Is there any reason why, in the nature of the case, two contrasting groups, 
like working and school children, should show a tendency to uniformity at 
the lower end of the percentile scale and to wide diversity at the upper end 
when the measure is one of accomplishment, but a tendency to uniformity 
at the upper end and diversity at the lower end when the measure is one 
of time required for a set task, or percentage of perfection with which a set 
task is performed? 

If the task set is too easy to call forth real effort on the part of the best 
of the children, easy enough so that a large proportion of them approach 
perfection, then it is easy to see why the difference between two groups of 
children of different levels of ability should appear to be less at the top 
than at the bottom of a scale based on perfection of performance. This 
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explanation seems the obvious one in the case of such tests as rote memory, 
cause and effect, easy opposites, and the Yerkes Point Scale. However, 
tests that are difficult enough so that no large percentage of records lie 
close to perfection, for instance mutilated text, hard opposites, and the 
Aussage test, show the same tendency. If the scale is based not on perfec- 
tion of performance but on the time required to complete a set task, is 
there then any a priori reason why two groups of differing levels of ability 
should display a greater difference between their inferior than between 
their superior members? Again, if the task set is too easy, so that for the 
best of the two groups no real effort is involved and performance resolves 
itself into the mere mechanics of carrying out the project, then it is easy to 
see why the time required by the superior should be moderately uniform 
and that required by the inferior should vary. However, in cases where 
comparatively few reach perfection and the task can, therefore, be assumed 
to be one which makes a real demand upon ability, there seems to be no 
clear reason why the time required for the task should not be a fair measure 
of skill in performance. In our series time measures, whether of easy or of 
difficult tasks, behave the same way. The differences between inferior 
members of the two groups are greater than those between the superior. 

If the nature of the tests used is not sufficient to account for all of the 
differences in behavior between the mental and the physical series, then it 
must point to some real difference between the two groups of children. 
While acknowledging all the difficulties and uncertainties of interpretation 
of data so complex, the present interpreter believes that the method of 
natural selection of the school and working group in part accounts for the 
difference. School children are selected largely on the basis of mental abil- 
ity, or to state it negatively, children are eliminated from school, so far 
as the school controls the situation, largely on a basis of inferior mental 
ability. Now, while the school is fairly successful in its project of eliminat- 
ing early all those of inferior levels of ability, it is far less successful in 
retaining all those of superior levels of ability. In the working group, there- 
fore, are found not only all those of the lowest mental levels, but also a 
goodly proportion of those at higher mental levels who have left school for 
a variety of reasons not related to ability to do school work. When the two 
groups are contrasted on the basis of mental ability, therefore, the differ- 
ence between their inferior portions is found to be greater than that between 
their superior portions. In the case of physical abilities, no such conscious 
factor of elimination is involved. The school is not interested in eliminating 
those of inferior physical size or skill. On the contrary, physical infirmity 
may lead to remaining longer in school because a small and immature child 
has much less of a show at employment than a larger and more mature one. 
To be sure, there is a positive correlation between skill in our series of 
mental tests and skill in the physical tests, amounting to about .40. How- 
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ever, if contrary factors of selection were at work at the lower end, tending 
to push the mentally inferior out of school but keep the physically inferior 
in school, it would tend to produce the condition we find relatively smaller 
physical than mental differences between working and school children at 
the lower end of the scale. The differences at the upper end may be, in 
part, the indirect result of factors of selection operative at the lower end. 

The tendency which we are discussing is much more marked—par- 
ticularly in physical tests—among boys than among girls. This sex differ- 
ence is apparently related to several factors. The period of rapid adolescent 
growth of school boys, which falls earlier than that of working boys, tends 
to increase the difference between the two groups at the upper end of the 
scale during the first two years. Furthermore, there is evidence that boys 
who remain in school are a more highly selected group than girls who re- 
main in school, which means that differences between working and school 
children are greater in amount for boys than for girls. Finally, there is a 
somewhat higher correlation between mental and physical tests in the case 
of boys than in that of girls. If, therefore, boys who remain in school are 
selected more definitely than girls on the basis of mental ability, they would 
also have a greater advantage in physical tests than girls. The fact that 
physical tests of boys show a more marked relationship to school grade 
completed than physical tests of girls to their school grade is an added piece 
of evidence of the truth of this interpretation. 

The positive correlation between mental ability and various physical 
abilities is a point which has been brought out in many previous studies. 
Baldwin (1, p. 235) has listed the pieces of work which have indicated such 
a relationship as well as the much smaller number which have found no 
relationship, or a negative one. Most of the studies have accepted school 
grade as a measure of mental ability. Two papers not included in Bald- 
win’s list show a relationship between size and school grade during the de- 
velopmental years. Packer and Moehlman (2), in a study of growth in the 
Detroit public schools, have shown that children of a given age who were 
accelerated in school were better grown than those of the same age who 
were in the expected school grade. Those in the expected school grade 
were, in turn, better grown than those of the same age who were retarded. 
Pyle (3) reported the average height and the average speed in a tapping 
test of twelve-year-old boys found in various school grades from the first 
to the eighth. He found the average for both height and speed increasing 
from grade to grade, in spite of the uniform age of the group. 

It is worth while to issue a caution against interpreting such series of 
facts in terms of cause and effect. Some enthusiastic nutrition workers, for 
instance, have been inclined to assume that the small children were under- 
nourished and that the school retardation was the result of the undernour- 
ishment. Improve the nutrition of the child, they argue, and the school 
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retardation will be retrieved. It seems more probable that mental superior- 
ity and physical superiority tend to occur in the same organism than that - 
either one is directly the cause of the other. We have a general faith that 
both physical condition and mental condition are well worth improving 
for their own sakes, and furthermore that an improvement in one tends to 
react favorably on the other. As yet, however, we have no very accurate 
notion of the extent to which mental ills can be cured by improving phys- 
ical conditions or physical ills cured by improving mental conditions. 
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CHAPTER X 
INDUSTRIAL HISTORIES 


THE form in which industrial histories were kept has already been 
stated (see Chapter II). The facts recorded on the industrial-history 
card were dependent in most instances on the statement of the children. 
There were several reasons for considering their statements reliable. The re- 
ports were given either at the time the child changed from one position to 
the next, when all the facts about the previous employment were fresh in his 
mind, or at the time of the annual laboratory test, when the child was 
still in the position under discussion. It is of course true that the child- 
labor law was not perfectly enforced. Some changes of position took place 
which were not recorded in the employment-certificate office and were 
therefore unknown to the laboratory at the time. These positions could 
not be recorded until the time of the yearly examination. Statements 
about them depended on the child’s memory for part of a year. Boys 
over sixteen years of age were not required to have employment. certifi- 
cates. For the last two years, therefore, we were dependent in the case 
of boys on statements covering a period of a year. There were various 
ways of checking the accuracy of children’s statements about wages and 
conditions of employment. The wages of the entire group of children 
employed on certificate were recorded in the certificate office. We knew 
the general range of wages paid to children in each occupation, and in 
each of the establishments employing large numbers of children. Fre- 
quent conferences with employers checked the children’s statements. In 
any cases in which we had reason to doubt the child’s statement, the 
employer was appealed to for verification. We consider the statistics pre- 
sented in this chapter decidedly more accurate than most sets of statistics 
on the same points. The records were made individually and checked 
with unusual care. Only statistics taken from payrolls and office records 
of employers would have a higher degree of reliability. Such records were 
not open to us in a sufficient number of cases to base statistics for our 
group upon them. 

In this chapter, statistics of employment will be presented covering the 
following points: total yearly earnings; average weekly wage for the weeks 
employed; number of weeks employed; number of positions held; kinds 
of work done; and kinds of industries entered. Since statistics of employ- 
ment were all kept in terms of school grade completed, the tables recording 
school grade in relation to each phase of industrial life will be included 
in this chapter. Except for the factor of school grade, the relation of 
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industrial life to other elements of the situation will be discussed in later 
chapters. 

In considering wage statistics, the years covered by these records must 
be kept in mind. Those of the first are records of 1911-1912 and those 
of the fourth year are records of 1915-1916. In terms of age, the first 
year records are children of fourteen to fifteen, and the fourth year records 
children of seventeen to eighteen. 

Statistics for each year are presented separately. Only industrial his- 
tories for children employed as much as twenty-six weeks out of the 
fifty-two are considered in this summary. A study of the instances in 
which children had worked less than twenty-six weeks showed that the 
reason for the unemployment was not inability to obtain work on the 
part of children who wanted it. These were children who had returned 
to school, were staying at home because their help was needed, had left 
the city, or were ill. It was not fair, therefore, to call their time out of 
work unemployment. They had retired from the industrial world. 


ToTaL YEARLY EARNINGS 


The total yearly earnings for boys are reported in the form of ten- 
percentile scales. The ten-percentile scales for each of the four years are 
presented in Table 572. They show a steady increase in earning capacity 
from year to year represented by medians of $186, $259, $354, and $408. 
These are pre-war wages. The rise due to the war was not reflected in 
children’s wages in Cincinnati until after 1916. 

The ten-percentile scales made out separately for each school grade are 
presented in Table 573. The table shows but a slight relationship be- 
tween school grade completed at fourteen and earning capacity during 
the first four years. During the first two years the median of the fifth 
grade is lowest of any, but this ceases to be true in the third and fourth 
year. There is a tendency for the eighth grade to contain fewer indi- 
viduals of very low earning capacity than the lower grades, but it is 
equally true that the eighth grade contains fewer individuals of very high 
earning capacity. The table shows that the boys who have completed 
the seventh or eighth grade at fourteen years have no clear advantage in 
earning capacity during the first four years over those who have completed 
the fifth or sixth grade. 

The ten-percentile scales for total yearly earnings for girls are given in 
Table 574. Like the boys, the girls increase their earning capacity mate- 
rially from year to year. The successive medians for the four years are 
$150, $216, $285, and $334. Not only do boys earn more than girls at 
the start, but the difference is an increasing one from year to year. The 
first year boys’ wages are $36 higher than girls’; the second year, $43 
higher; the third year, $69 higher; and the fourth year, $74 higher. 
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TABLE 572 
TEN-PERCENTILE SCALE OF YEARLY EARNINGS 
Boys 
PeRCENTILES First Year Second Year Third Year Fourth Year 
Oe arr ARR 8 ie AA $142 $184 $261 $301 
grecieuees sic, tet 157 204 293 330 
SOe ape ern) 27s, 167 223 316 362 
AC) on Se Pee PAS hs, AE 179 240 333 378 
OOP aM in tne 186 259 354 408 
Oh Coat ce oeecaeene eae 198 274. 375 453 
CO ks 207 295 414 487 
SIO) eel 5 een tol 227 323 462 534 
OO we ee sd Si 258 364 524 621 
No. of Cases. . . 379 384 327 288 
TABLE 573 
TEN-PERCENTILE SCALE OF YEARLY EARNINGS BY SCHOOL GRADES 
COMPLETED 
Boys 
First YHAR Sreconp YEAR 
PERCENTILES 1 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv VI Vil VIII Vv VI VIL VIII 
KO 5.ce ote eae $134 $151 $149 $146 $171 $179 $194 $202 
2) eee ae a 150 164 164 155 188 197 208 231 
3) neat aie: 158 172 173 162 206 216 228 239 
AA) Pees, Se 167 185 181 181 224 234 242 256 
SO ae 176 193 187 190 245 250 251 267 
GOWAE, 6 Pe, 184 204. 193 204 258 275 265 281 
(Oe BE 196 PNT, 201 216 279 301 296 301 
SOmree, aes 215 236 217 230 295 324 317 319 
Oa bee 253 263 251 251 346 376 353 354 
No. of Cases 105 114 101 59 112 Titi 100 61 
Tutrp YEAR FourtH YEAR 
i ce fac ates Grete |) Ghede, |) Gide. Gite. | Grade | Gin 
Omer tLe $242 $263 $238 $284 $291 $299 $260 $314. 
2ORE ces © 311 291 272 317 335 330 304 344 
OMNES ses 322 313 299 334 368 361 326 368 
ee, ae ae 336 330 317 352 379 385 352 380 
5G). Sasceape ten 361 358 334 365 404 420 377 417 
COMETS sa 392 386 355 370 430 463 407 461 
OMS os Lol 440 414 411 396 483 493 464 480 
SSC) RRM eels 466 476 449 448 524 548 496 537 
COONS ke Dot 539 499 484 629 642 544 583 
No. of Cases 93 92 86 56 81 78 §2 47 


Suisse [rune [ne ees Oe nn 


554 AN EXPERIMENTAL STUDY OF CHILDREN 

TABLE 574— TEN-PERCENTILE SCALE OF YEARLY EARNINGS 

Girls 

PERCENTILES First Year Second Year Third Year Fourth Year 
0! Sea een ce ee $100 $137 $185 $226 
20 eee ee 119 166 217 263 
Reem cient coer. <a 132 186 238 287 
AN RAEN sce cdl Commie 140 202 259 316 
SOR eee ee 150 216 285 334 
GOS tae eee 160 234 318 357 
CO acne ees ice ae 171 250 344 385 
fo Danie eee eee ae 187 215 379 420 
OO aioe aes ee 212 310 413 462 
INO} of Gases ens 275 259 207 ED, 


TABLE 575 — TEN-PERCENTILE SCALE OF YEARLY EARNINGS BY 
SCHOOL GRADES COMPLETED 


Girls 
First YEAR SEconp YEAR 
PERCENTILES | 
Grade Grade Grade Grade Grade Grade Grade Grade 
Vv VI VII Vill Vv VI VII VIIt 

1 OSreme ae a $112 $100 $114 $112 $113 $138 $129 $100 
QO Eamon. 120 116 123 122 1438 170 173 148 
30) Rae aes 129 128 133 129 167 189 188 170 
AQT, sn bot: 134 144 145 141 186 208 201 186 
50! Fs oes, 28 139 156 154 149 198 Dae, 210 202 
6O.ae Poe 147 165 163 161 210 240 232 225 
VQ, eee 156 176 177 182 235 268 252 235 
SO eee Oe te 171 188 194 195 253 287 276 255 
OO MSE 3 scree 185 215 PALS PAW 270 318 296 299 
No. of Cases (535) 85 84 51 53 76 82 48 


Tarrp YEAR FourtaH YEAR 


PERCENTILES 


Gr bps ave oa > are G cds eae 
lO po hee $178 $199 $179 $186 $232 $237 
DO PAL & 197 227 205 216 282 262 
SO\Ries =o. 3 233 244 234 238 37 285 
AQ Sse Thea 255 269 250 254. 332 306 
50 se ee 273 298 283 282 344 327 
COP ata 310 319 331 314 355 343 
(0 2are Sees 324 346 359 336 365 359 
SO fk ee 350. 376 397 362 428 886 
00 inet 400 417 424 366 488 429 
No. of Cases 35 


62 72 38 
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The ten-percentile scales for the grades separately for each of the four 
years are presented in Table 575. There is in these tables even less indi- 
cation of a positive relationship between school grade completed at 
fourteen and earning capacity during the first four years than in the case 
of the boys. Indeed, in the third and fourth years, the girls of the eighth 
grade, like the boys, have fewer individuals of very high earning capacity 
than those of the fifth or sixth. On the whole the girls of the sixth grade 
are somewhat better wage-earners than those of any other grade. 


AV®RAGE WEEKLY WAGE 


The total yearly earning capacity of children is the product of their 
weekly wage and the number of weeks they are employed. Wages are 
frequently judged in terms of weekly rate without reference to periods of 
unemployment. To give us a fair average weekly wage for each year of 
employment, the total yearly wage was divided by the number of weeks 
employed. The scales for weekly wage for each year are made on this 
basis—an average weekly wage for the weeks employed. 

The ten-percentile scales of weekly wages for boys, for each of the first 
four years of employment, are given in Table 576. The medians for the 
four years are $3.83, $5.20, $7.11, and $8.33. Earning capacity increases 
much faster at the upper than at the lower end of the scale. While the 
ten-percentile wage increases from $3.12 for the first year to $4.15 for 
the fourth year, the ninety-percentile wage increases from $5.15 for the 
first year to $12.22 during the fourth year. 

The ten-percentile scales for the school grades separately are given in 
Table 577. They show that average weekly wage during the first four 


TABLE 576 


TEN-PERCENTILE SCALE OF AVERAGE WEEKLY WAGE FOR THE 
NUMBER OF WEEKS EMPLOYED 


Boys 
PERCENTILES First Year Second Year Third Year Fourth Year 
TKG)" Oe ee a a $3.12 $3.90 $4.95 $6.21 
2 Dias. ese Be PORE 3.32 4.24 6.02 6.86 
SO) na come vor > ae epee 3.53 4.61 6.29 UBB 
AMM ete rte st 3.67 4.93 6.66 7.84 
Ree tee eres, 250s 3.83 5.20 (oll 8.33 
CORR Stee es as 4.00 5.61 7.60 9.13 
1) ot eee 4.22 5.99 8.25 9.79 
SUA Wists oe pelayey ve ae 4.60 6.60 9.07 10.70 
(2D harepalas A mC acs Se CES IS 1hs) 7.61 10.15 12.22 


ie) 
~) 
~J 
S 
GO 
19a) 


No. of Cases .. . 379 384 
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years bears no consistent relation to school grade completed. The eighth- 
grade boy who enters industry at fourteen has no greater earning power 
than the fifth-grade boy. Indeed, in the third and fourth years, those of 
highest earning capacity are found in the lower rather than in the upper 
erades. The important fact is the lack of relationship between school 
grade completed at fourteen years and earning capacity between fourteen 
and eighteen years measured by average weekly wage. 

The ten-percentile scales for girls for average weekly wage during each 
of the first four years in industry are presented in Table 578. The medians 
for the successive years are $3.10, $4.41, $5.97, and $6.66. In the case 
of the girls, the upper and lower parts of the scale increase at about the 
same proportionate rate. The ten-percentile increase is from $2.29 during 
the first year to $5.05 during the fourth, while the ninety-percentile 


TABLE 577 


TEN-PERCENTILE SCALE OF AVERAGE WEEKLY WAGE FOR THE 
NUMBER OF WEEKS EMPLOYED — BY SCHOOL GRADE 


Boys 


First YEAR Seconp YBAR 


PERCENTILES 

Grade Grade Grade Grade Grade Grade Grade Grade 

Vv VI VII VIL V VI Vil Vill 
Oe eee $3.09 $3.14 $3.14 $3.08 $3.88 $3.82 $3.81 $4.39 
DOPe TAS Chet 3.30 3.438 3.00 3.24 4.15 4.19 4.14 4.66 
CE INS oP a cat 3A 3.61 SOe 3.43 4.56 4.47 4.54 4.96 
C'Og cde Snarriale 3.61 3.74 3.66 3.63 4°84 4.94 4.78 uae 
SO Re ete cee 3.74 3.95 3.79 S200 5.19 5.18 5.08 5.54 
GOW ARs. 2 3.93 4.16 3.92 4.05 5.46 5.69 5.50 5.84 
CORO a tea 4.18 4.46 4.09 4.19 5.82 5.99 6.05 6.04 
lO Mes ae nes 4.60 4.76 4.41 4.45 6.69 6.49 6.50 6.65 
CU ae ae: Sy ey) 4.99 5.08 Cais 7.97 7.00 Tote. 

No. of Cases 105 114 101 59 112 111 100 61 

TuirpD YPAR FourtH YEAR 
PERCENTILES eee c 

Y ~ e — a ad - Say Grade CreGe eo rede 
LO) eee ae $5.29 $5.22 $5.10 $5.72 $6.22 $6.09 $6.28 $6.37 
O() 5 eee 6.10 5.87 5.64 6.30 7.08 6.48 6.79 7.03 
3) ce at ee 6.45 6.24 6.09 6.67 7.40 Cole: 7.30 7.36 
AN) ee Se ee 6.78 6.66 6.34 7.01 7.80 Uaeiit 7.86 8.06 
Bi come tot 7-Alio| -.20-.| 6.65. | V.15s |) Soe | Stag © on eee 
Slater es 7.86 | 7.64 | 7.08 | 748«| "O08, | G feeb oor ein oe 
0 ees 8.59 | 8.20 | 7.80 | 7.90 | 9.89 | 10.08 | 9.54 | 9.74 
80 ae ae 9.15 9.58 8.85 8.70 10.638 eke) 10.30 10.20 
ST We ead oe 10.34 10.41 9.80 9.23 12.39 eo 11.95 11.15 
No. of Cases | 93 92 86 56 81 78 82 7 
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TABLE 578 — TEN-PERCENTILE SCALE OF AVERAGE WEEKLY WAGE 
FOR THE NUMBER OF WEEKS EMPLOYED 


Girls 
PERCENTILES First Year Second Year Third Year Fourth Year 

NO Weretes. 4 sheet $2.29 $3.25 $4.11 $5.05 
FAO Treat AOE a SN 2208 3.59 4.58 5.40 
SO mern cera eo 2.78 3.87 5.08 5.90 
EO co i eS 2.93 4.16 5.56 6.28 
BOS haces: Tes Rete 3.10 4.41 5.97 6.66 
COMERS. bou-ca tice. 8 3.28 4.78 6.41 bo ilil 
HO Piao ke ks Sol 5.14 aul, Of Xe 
te” Ss See eee 3.80 5.60 7.98 8.24 
OO MY 3 en eas 4.28 6.23 8.33 9.20 Sees 
No. of Cases... 275 259 207 172 


TABLE 579 — TEN-PERCENTILE SCALE OF AVERAGE WEEKLY WAGE 
FOR THE NUMBER OF WEEKS EMPLOYED — BY SCHOOL GRADE 


Girls 
First YEAR Srconp YEAR 
PERCENTILES 

Grade Grade Grade Grade Grade Grade Grade Grade 

VI VII VIII Vv VI VII VIII 

OMe ec $2.23 $2.41 $2.32 $2.16 $3.26 | $3.47 $3.21 $3.14 
DO 2 es 2.60 23 Te) 2.56 2.41 3.49 3.70 3.65 3.38 
0) oy aees QD 2.90 2.79 2,62 3.79 4.08 3.89 3.62 
AN) eee: a 2.84 3.04 Oe 2.76 4.01 4.24 4.13 4.02 
Mieke tee iae. 2.97 3.20 3.16 2.95 Oh 4.55 4.50 4.35 
GU) Be. FOL: 3.12 Snod 3.37 3.15 4.49 4.97 4.89 4.61 
AUR Ae coshaerene 3.30 3.56 3.60 Be Gl 4.90 5.50 5). 31 5,03 
SO ees «See oA 3.80 3.88 4.09 O15 eae 5.63 5.60 
OOM es fo a. 4,22 4.47 4.49 5.59 6.47 6.14 6.15 

No. of Cases 55 85 84 51 53 76 82 48 

THIRD YEAR Fourta YEAR 

PERCENTILES Grade Grade Grade Grade Grade Grade Grade Grade 
VI VII Vil Vv VI VII VIII 

TD )in Soule tae $4.05 $4.23 $3.93 $4.23 $5.02 $5.09 $4.60 $5 .02 
AD) ay Ane 4.40 4.62 4.56 4.60 5.60 (5) oo) 5) BD) 5.52 
SUN 2 een oe 4.82 4.93 4.86 4.84 6.19 5.80 5.92 5.74 
AN) se iw rete 5.25 D0 5.38 Halo 6.45 6.29 6.28 5.96 
DOM Ae. 5.63 5.84 5.84 5.62 6.75 6.70 6.84 6.42 
COMSs Sane On92 6.35 6.30 6.08 7.08 7.20 Toe 6.72 
HO) oe eae 6.32 e02 6.87 6.46 7 AT 7.69 7.80 6.98 
SO ee ar ai 7.00 7.80 7.88 7.14 8.45 8.08 8.85 7.90 
TO) ee le ea 8.25 8.45 8.95 7.22 9.48 9.70 9.36 8.37 

No. of Cases 5 62 72 38 31 46 64. 31 
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increase is from $4.28 during the first year to $9.20 during the fourth. In 
absolute values, the increases are greater at the ninety-percentile point. 

The ten-percentile scales for each grade separately are presented in 
Table 579. As in the case of the boys, these tables show no positive 
relationship between school grade completed at fourteen and earning 
capacity between fourteen and eighteen. By the fourth year there is a 
slight negative relationship. The fifth-grade girls are by that time the 
best wage-earners. 


NuMBER oF WEEKS EMPLOYED 


The tables for number of weeks employed have no records below twenty- 
six weeks, since, as we have already explained, those employed less than 
twenty-six weeks were excluded from the industrial summaries and are 
considered elsewhere. In estimating the time employed, each working 
day was taken into consideration. If a child were unemployed for a day 
or two while hunting for work, those days were subtracted from his total 
number of working days. 

Table 580 gives the number and the percentage of boys employed 
during the entire fifty-two weeks, and by periods of two weeks down 
to twenty-six weeks. Of the sixty boys recorded as employed less than 
twenty-six weeks during the first two years, the reasons for the unem- 


TABLE 580 
NUMBER OF WEEKS EMPLOYED DURING THE YEAR 
Boys 
First YEAR Scares YEAR THIRD YEAR FourtH YEAR 

WEEKS Fy 
No. Cases} Per Cent | No. Cases | Per Cent | No. Cases | Per Cent | No. Cases| Per Cent 

LDV ne Saas PAW: 55.9 246 64.1 250 Toso) 211 tae 
is aiO), Bas 49 12.918 37 9.6 15 4.6 11 3.8 
49-48. ... 21 5.6 18 ae, 15 4.6 13 4.5 
47-46. . 1 17 4.5 21 5.5 12 3:7 1 3.8 
45-44, ... 13 3.4 9 2.4 i Pea | 3 1.0 
riers Pa sake omer 16 4.2 11 2.9 8 2.4 12 4.2 
4140. ... 7 1.8 12 Sul 4 ie, 8 2.8 
89-88. . . . 13 3.4 4 AG; 3 9 4 1.4 
avian gla oc 9 2.4 4 1 3 9 2 ed 
35-04. 4. | 6 AG Mo) 3 8 3 9 5 iat 
93-305 2 5 4 1.0 2 6 3° 6 
31=30,.°. ¢ 4 1 4 1.0 3 9 1 4 
2-28, , 1.3 5 13 0 0 2 a 
27-26. 5 1.3 6 1.6 2 6 2 ey, 
AWOHEN eo 379 99.9 384 100.0 327 99.9 288 100.0 
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ployment were that they had returned to school, had left town, or were 
working for parents without wages. The number who might have belonged 
to the floating, irregular workers was so small as to be negligible. There 
were about ten the first year, and fifteen the next, out of a total of some- 
what more than four hundred cases who might have belonged in this 
group. The office lost track of them and was not able to complete their 
records. It seems fair, therefore, to regard our tables as representative of 
the entire group of employed children, since most of those excluded on 
the ground that they were employed less than twenty-six weeks were not 
legitimately classed as employed children at all. 

The most striking thing about the table is the regularity of employment 
during these early years. During each year more than half of the entire 
group were employed throughout the year, without the loss of a single 
week. Three-fourths or more of them each year were employed for fifty 
or more weeks out of the fifty-two. Employment becomes increasingly 
steady during the first three years. The proportion employed without 
a break is 55.9 per cent the first year, 64.1 per cent the second year, and 
76.5 per cent the third year. The proportion losing eight weeks more of 
employment is 17.6 per cent the first year, 13.7 per cent the second, and 
8.4 per cent the third. The fourth year shows a record for steadiness of 
employment somewhat less than that of the third, which may be due to 
the disturbed industrial conditions of the early war period. 

The relation between school grade completed and steadiness of employ- 
ment is shown in Table 581. There is a general relationship between 
school grade completed and steadiness of employment, such that on the 
whole upper-grade children have better records for steadiness than 
lower-grade children. The fifth grade shows the largest proportion of un- 
employment each year during the first four years. The chief practical 
conclusions to be drawn are that, on the whole, beginners in industry under 
such conditions as those of Cincinnati are steady workers, but that boys 
of fourteen who have completed only the fifth grade are less likely to be 
steady in employment than those who have completed one of the higher 
grades. 

Table 582, which gives the number of weeks employed for girls, shows 
a similar condition to that of boys. Omissions of girls employed less than 
twenty-six weeks were accounted for chiefly under the heads: returned 
to school, helping at. home, and left town. Forty-nine out of sixty omis- 
sions the first year and fifty-four out of seventy-six the second year were 
thus accounted for. Death and marriage accounted for three more cases 
each year. The number who may have fallen in the class of irregular 
workers is thus negligible and our tables can be taken as representative 
of the entire group of industrial girls. 

The increase in steadiness of employment from year to year is striking. 


560 AN EXPERIMENTAL STUDY OF CHILDREN 


TABLE 581 


NUMBER OF WEEKS EMPLOYED DURING THE YEAR — BY SCHOOL 
GRADE COMPLETED 


Boys 


First YEAR 


a ee ee 


GRADE V Grapp VI Grave VII Grape VIII 


No. or WErxKs 


EMPLOYED y N 
Hee Per Cent ee Per Cent ae Per Cent sie Per Cent 


52 eee 6 
Man) 5 2 6 4 
AQ-AS ae 2 
AT=46. 2 Pe ae 
45-44... . 
4342 .... 
Al-40" 5, 3 = 
CUS) - 5 oO « 
SHBG ¢ do = 
OOo 6 Sc 
SB) g op 6 c 
SHES) Son o < 
20 2S eee 
PATA) Seo oo 


is 


BrRNWOFRDOCOONNKWWO 


oe 
1 


op) 
oo 
eS Ot 
ke D> 


SRrFOOCON KF WR OR WWW OL 


Wwa cron 


bo oo or ov 9 IND St 
NU MONSOCORR OHH & 


WM®ENNMAWE 
DODODONAUWANOWN 


COSDDONNOCOOUNNHS 
pa 
ME WE KR tobe 


Soce Som cm omm jcc 


—y 
_ 


ee 


SiR 
NNONKFPNNNWWONSO 
i 


NrFNONKF WK OH BOO 


ae) 


Total .. 105 100.1 114 100. 


3 101 100.1 59 100.1 


Seconp YEAR 


GRADE V Grapx VI Grave VII Grape VIII 


No. or WEEKS 


EMPLOYED 

nies Per Cent pees Per Cent eee Per Cent mae Per Cent 
> ha eet al) 54.8 76 68.5 69 69 40 65.6 
5 esOw cee 1 att 9.8 12 10.8 7 7 7 11.4 
49-48 . 3 2.7 3 2.7 8 8 4 6.6 
47-46 7 6.3 4 3.6 6 6 4 6.6 
45-44 7 6.3 1 9 1 1 0 0 
43-42 . 5 44 3 2.7 2 2 1 1.6 
41-40 6 5.4 3 27 9 2 1 1.6 
39-38 3 2.7 0 0 0 0 1 1.6 
37-36 1 9 0 0 2 2 1 1.6 
35-34 1 9 2 1.8 0 0 0 0 
33-39 4 3.6 0 0 0 0 0 0 
31-30 . 2 1.8 0 0 1 1 1 1.6 
29-28 1 9 4 3.6 0 0 0 0 
27-26 0 0 3 2.7 9 2 1 1.6 
Total. . | 112 | 100.2 | 111 | 100.0 | 100 100 61 99.8 
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TABLE 581—Continued 
Boys 
Turrp YEAR 
GRADE V Grape VI Grave VIL Grave VIII 
Ne: or WEEKS : 
ra se as Per Cent Ae Per Cent Abe Per Cent es Per Cent 
52 67 72.0 72 78.3 68 79.1 43 76.6 
51-50 8 8.6 1 ibe! 3 3.6 3 5.4 
49-48 > 5.4 5 5.4 2 2.3 3 5.4 
47-46 . 3 3.3 3 3.3 4 4.7 Pa 3.6 
45-44 . 2 49) 3 3.3 1 2 1 1.8 
43-42 . 1 thet 2 2.2 3 3.6 Py 3.6 
41-40 1 ib al 2 2, 1 i 0 m0) 
39-38 1 {hail 2 22 0 a0) 0 0 
37-36 0 0) 0 10) 2 Po 1 1.8 
35-34 2 2.2 1 eg 0) 0 0 m0) 
33-32 2 2.2 0 m0) 0 m0) 0 A) 
31-30 . 0 0 1 ial 2 2.0 0 m0) 
29-28 0 0 0 10) 0 0 0 m0) 
27-26 1 ileal 0 0 0 a0) 1 1.8 
Rotem eee 93 100.3 92 100.2 86 100.3 56 100.2 
EE ee ee ee ee ee 
FourtTH YEAR 
GRADE V Graver VI Grape VIL Grape VIII 
No. or WEEKS 
BOE ia he Per Cent ARS Per Cent nee Per Cent Nese! Per Cent 
52 50 61.7 60 76.9 63 76.8 38 80.9 
51-50 . 8 10.0 0) 0 3 Bind 0 0 
49-48 5 6.2 3 3.9 2 2.4 3 6.4 
47-46 . 1 12 6 Bath 3 3.7 1 el 
45-44 . 1 1.2 1 ES) 0 0 1 eal 
43-42 . 5 6.2 3 3.9 3 3.7 1 pel 
41-40 . 5 6.2 0) 0 2 2.4 1 DA 
39-38 . 3 Set 0 m0) 0 0 1 Bal 
37-36 1 a2, 0 50) 1 15% 0 m0) 
35-34 1 1.2 2 2.6 1 en 1 el 
33-32 0 m0) 2 2.6 1 1.2 0 0 
31-30 . 1 1.2 0 0 0 m0) 0) 0 
29-28 0 0 1 1.3 il 122 0 0 
27-26 0 m0) 0 m0) 2 2.4 0 a0) 
Total . 81 100.0 18 100.2 82 99.9 47 99.9 
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TABLE 582 


NUMBER OF WEEKS EMPLOYED DURING THE YEAR 


Girls 

Tirst YEAR Srconp YEAR Turrp YEAR FourtH YEAR 

No. or WrEks ee ee ee 

seater: No. Cases | Per Cent | No. Cases} Per Cent | No. Cases| Per Cent | No. Cases | Per Cent 
52 Reteterlliee 137 49.8 153 59.1 158 76.3 144 83.7 
ol=50 Re ae 42 15.3 30 11.6 12 5.8 4 2.3 
AQAS8) 5.4 tc 19 6.9 19 7.3 8 3.8 7 4.1 
AT=46 a 11 4.0 ff nd 5 2.4 1 6 
45-44 .... 10 3.6 9 3.95 4 1.9 3 ae 
ABAD et ee 6 2.2 Uh Pat 4 Te) 3 Lif 
41-40. 5... 8 ono 4 1.6 3 1.5 0 0 
39-38... . 9 3.3 5 1.9 4 1.9 2 12 
CUS n 5 a 5 3 itek 3 1.2 1 33) 2 1:2 
Sonos a 5 iz 2 8 2 4.0 2 12 
OPO a we 54 4 1.4 6 2.4 1 as 0 0 
31-80... . 9 3.3 4 1.6 1 5 1 6 
29228 tend eh 5 dL igte: 5 1.9 3 1.4 3 Ted 
2122005 8 ne 7 2.6 5 1.9 1 eo 0 20) 
otal jeans e2ito 99.9 259 100.2 207 99.9 172 100.0 


The proportion who had no unemployment was 50 per cent the first year, 
59 per cent the second, 76 per cent the third, and 84 per cent the fourth. 
The proportion unemployed for eight weeks or more was 20.1 per cent the 
first year, 16 per cent the second year, 10 per cent the third year, and 
8 per cent the fourth year. During the first two years girls show more 
unemployment than boys, but during the third and fourth years they 
equal or excel them in steadiness. 

The relationship between school grade completed and number of weeks 
employed during the first four years is shown in Table 583. There is no 
very consistent tendency in the tables. During the first two years the 
fifth-grade girls show inferior records for steadiness of employment, but 
during the third and fourth years they compare favorably with upper 
grades. In the case of girls then, the fact that there is more unemploy- 
ment during the first two years in industry among girls who have com- 
pleted only the fifth grade than among girls who have completed a higher 
grade is the only relationship discoverable between steadiness of employ- 
ment and school grade completed. 

The prevailing idea that beginners are unemployed more than they are 
employed during the first year or two of labor gets no confirmation from 
these tables. Doubtless conditions differ from city to city, and Cincinnati 
may present exceptionally stable conditions. 
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NUMBER OF WEEKS EMPLOYED DURING THE YEAR — BY SCHOOL 
GRADE COMPLETED 


Girls 


First YEAR 


GrapE V Grave VI ~ Grave VII Grave VII 
econ 
et Per Cent Nees Per Cent ris Per Cent Fasc} Per Cent 

52 24 43.6 30 41.2 49 58.3 29 56.8 
51-50 . 6 10.9 18 2a 12 14.2 6 11.8 
49-48 a 12.7 5 5.9 3 3.6 4 (es 
47-46 . 3 5.4 0 a0) 8 9.5 0 0 
45-44 . 3 5.4 1 1.2 4 4.7 1 2.0 
43-42 . 2 3.7 2 2.3 1 1.2 2 3.9 
41-40 . 1 1.8 5 HA) 1 122 1 2.0 
39-38 2 3.7 3 3.6 1 2, 3 5.7 
37-36 1 il fe} 1 1.2 0 0 1 2.0 
35-34 0 0 3 3.6 1 U7 1 2.0 
33-32 0 a0) 3 3.6 0 a0) i 2.0 
31-30 2 3.7 4 4.6 2 2.4 1 2.0 
29-28 1 i) 3 3.6 0 m0) 1 2.0 
27-26 3 5.4 2 2.3 2 2.4 0 0 

Total 55 oO) 85 100.1 84 8). @ 51 100.0 

SeconD YEAR 
GRADE V Grave VI Grane VII Grave VIII 
No. or WEEKS 7 

eur Be: of Per Cent Ne of Per Cent Nex: Per Cent Has Per Cent 
52 é 23 43.4 49 64.5 53 64.6 28 58.3 
51-50 . 8 15.1 9 11.8 10 12.2 3 6.3 
49-48 4 7.6 5 6.6 5 Onl 5 10.4 
47-46 . 3 5.7 1 1.3 1 1.2 2 4.2 
45-44 . 1 ih®) 3 3.9 3 3.6 2 4.2 
43-42 3 5.7 3 3.9 1 eZ 0 0 
41-40 . 2 3.8 0 a0) 1 1.2 1 2.1 
39-38 1 1) 2 2.6 0 m0) 2 4.2 
37-36 1 ig 1 1.3 0 0 1 2m. 
35-34 1 @ 0 0 1 1.2 0 0 
33-32 2 3.8 2 2.6 1 1.2 1 2.1 
31-30 1 19 1 1.3 2 2.4 0 a0) 
29-28 2 3.8 0 0 1 1.2 2 4.2 
27-26 1 He) 0 0 3 3.6 1 2.1 

Total . 53 100.3 76 99.8 82 O9n0 48 100.2 
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TABLE 583—Continued 


Girls 


TuirD YEAR 


GRADE V GrabE VI Grave VII Grave VIII 

No. or WErKs 

EMPLoyEeD Soe. Par Cant Pees Per'Gent Pde Per Cent a Per Cent 
D2 26 14.3 50 80.6 51 70.8 31 81.6 
OL 00 ae aoa 7 Nf 6 Nets 3 4.2 1 van) 
40-48 Se wa 2 lief 0 0 6 8.4 0 m0) 
A [=A ee or ae 0 0 1 1.6 3 4.2 1 2.6 
Ab AL 2 Ont 0 0 2 2.8 0 m0) 
A342... 1 2.9 1 1.6 1 1.4 1 2.6 
AAA a oe il 2EY 0 0 2 2.8 0 m0) 
39-38", 8 2 0 0 2 SI 1 1.4 1 2.6 
SEBO 2 6 sv 0 0 0 m0) 1 1.4 0 0 
S0-O40 = Ges oF 0 AD 0 0 0 m0) 2 5.3 
OHeOr B® s6 oo 0 0 0 0 1 1.4 0 0 
SES 5 5 5 0 0 1 1.6 0 a0) 0 EO 
29-28), 2. 4 1 2.9 1 1.6 1 1.4 0 0 
SHB on 0 0 0 0 0 0 1 2-6 

GRowall . 5 « 35 100.1 62 99.9 72 100.2 38 99.9 

FourtH YEAR 
GRADE V Grave VI Graber VII Grave VIII 
No. or WEEKS 
MPLOYED 
Pes Per Cent ae Per Cent rae Per Cent panes Per Cent 

52 : : 28 90.3 39 84.8 51 79.7 26 83.9 
51-50 Shee 0 0 1 2 2% 3.1 1 3.2 
AOR4S8 5s  < 1 3.2 1 wee 4 6.3 1 Sao 
MEAG 3 ge 1 3.2 0 aC) 0 ZO) 0) a0) 
A544 0 m0) 1 2) 2 1 1.6 1 3.2 
BSA eae, ae 0 0 2 4.3 0) m0) 1 Sao 
AI-AQ 5 ee 0 m0) 0 0 0 0 0 m0) 
39-38 . 2... 0 i) 0 0 1 16 1 3.2 
SYA 5 5 5 5 0 m0) 1 De 1 1.6 0) 0 
35-34 eee ae 1 3.2 0 m0) 1 1.6 0 0 
338-82... . 0 0 0 AG) 0 m0) 0 a) 
ra >|) 0 m0) 0 m0) 1 iMate} 0 0 
29-25 mea 0) m0) 1 2.2, 2, 3.1 0 0 
21-20) ee 0 0 0 0 0 0) 0 0 

‘Totalieeeme 31 99.9 46 100.1 64 100.2 31 99.9 
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NuMBER or Positions HELp 


The number of positions held by boys each year for the first four years 
is summed up in Table 584. The table shows a decrease in the number 
of positions held each year during the first four years. The average num- 
ber per year for the successive years was 2.2; 1.9; 1.7; and 1.5. The 


TABLE 584— NUMBER OF POSITIONS HELD 


Boys 
First YEAR SEconp YEAR TuirpD YEAR Fourta YEAR 
No. or 

ee eee Per Cent vines Per Cent pees Per Cent eee Per Cent 
ILS oe ere 140 37.0 173 45.1 184 56.3 185 64.2 
I i Roa ae re 119 41.4 119 31.0 87 26.6 62 21.5 
G} . ee aReAn. 66 17.4 52 1329 43 12 31 10.8 
2 Se eee 33 Sad 29 7.6 10 3.1 7 2.4 
ORS. oie 12 one 8 aa | 3 9 3 1.0 
6 5 1.3 1 eS) 
Ch atin as 3 8 2 oO 
8 1 a) 0 0 

ovale 379 100.1 384 100.1 327 99.9 288 99.9 
Average No. 

of Positions 

perboy. . 2.2 1.9 Wesel 125 

TABLE 585 


NUMBER OF POSITIONS HELD DURING FOUR YEARS BY BOYS HAVING 
CONSECUTIVE RECORDS OF EMPLOYMENT FOR FOUR YEARS 


No. or Positions No. of Cases Per Cent 

EOE ROM Wee Lies Se be So 8 3. 
OF «| eles LEC ee, MCS eee 39 15. 
Joc une, whngetae aera 55 22. 
APE Ce pee se Re 38 15 
Saar Dae eat May Seaes ie 5 — 31 12 
(Da Seen Ee 30 12 
sees ieee eet cere coe 13 5. 
See eae, Pec ed ie hel 16 6. 
OME Sts ADs. sits ROS, 1g fore o> 8 $3. 
iO) 3. ee ae Fee ae Som nae cme 8 3. 
ik: soe? BS Seen Be eee cae 4 2. 
IB 5 ee ae Clea toate Cnn Cire 3 al, 

IS} 9 Sl ee Aeters 0 oe ne 1 A 

PRovs aan Ser Rds: oot he 259 99.4 
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percentage of boys holding not more than two positions during the year 
in the successive years was 68.4; 76.0; 82.9; and 85.9. Table 584, from 
which these figures are drawn, is made up by considering the record of 
each year separately. Thus a position which was held consecutively for 
four years would be recorded each year as one position. To give an idea 
of the actual number of positions held throughout the four years, all of 
the records which were complete for the four years were summed up in 
terms of the number of positions held during the first four years (Table 
585). The table shows that 55 per cent of the boys held not more than 
four positions during the four years, an average of one a year. Eighty 
per cent of them held not more than six positions during the four years, 
or an average of one and a half positions a year. 


TABLE 586 
NUMBER OF POSITIONS HELD — BY SCHOOL GRADE COMPLETED 
Boys 
First YEAR 


GRADE V Grape VI Grave VII Grace VIII 
moe OF ee SS SSS 
OSITIONS 
te Per Cent nee Per Cent pot Per Cent he Per Cent 

Lancers 30 28.6 39 34.2 45 44.5 26 44.1 
yt setae aa tae 30 28.6 34 29.8 34 30.0 21 35.6 
Te Nay aa 22 21.0 26 22.8 10 9.9 8 13.6 
can eee Soe 10 9.5 9 8.0 10 9.9 4 6.8 
Sie ee a 6.7 4 3.5 1 1.0 0 nO) 
Cea ree ger 3 2.9 1 9 1 120 0 .0 
Pe ee 2 1.9 1 9 0 0 0 0 
Sete ne 22 1 9 0 .0 0 0 0 .O 

Total 105 100.1 114 100.1 101 100.0 59 100.1 

Second YEAR 
GRADE V Grabe VI Grave VII Grabe VIII 
sabe OF 
OSITIONS 
Nove Per Cent ones Per Cent Aaa: Per Cent Shad Per Cent 

Le ee ee 41 36.6 49 44.1 56 56 27 44.2 
Datta re i 39 34.8 35 les 26 26 19 31.2 
Gass Satna a 15 13.4 14 138 14 14 9 14.7 
PERO eA AL 9.8 9 8.1 4 4 5 8.2 
Digtiante aera 5 4.5 2 1.8 0 0 1 1.6 
Sie ths men 0 0 1 9 0 0 0 0 
Ca ed oes 1 9 1 9 0 0 0 m0) 
Se yee ee 0 0 0 .O 0 0 0 0 

Mota eee eel 100.0 111 99.9 100 100 61 99.9 
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TABLE 586—Continued 


Boys 
THIRD YEAR 
GRADE V Grape VI Grave VII Grape VIII 
Be OF os en 
ne a ee Per Cent ee Per Cent No’. of Per Cent eet Per Cent 
be eee 42 45.2 52 56.5 58 67.4 32 57.1 
Dh ahi el rie 29 31.2 26 28.3 ike 19.8 15 26.8 
Metre Pad wee lg 18.3 10 10.8 11 12.8 5 9.0 
Lv ey weet ae 3 3.2 4 4.3 0 0 3 5.4 
(vg Sic eae 2 2.1 0 0 0 0 1 eS) 
ho talaeaeiee 93 100.0 92 99.9 86 100.0 56 100.0 
FourtH YEAR 
GRADE V Grave VI Grape VII Grape VIII 
No. oF : 
Eostsone ye! Per Cent oe Per Cent ae Per Cent Nee Per Cent 
UF eee ae 43 53.1 52 6.7 oF 69.5 33 70.2 
DPN Ls 24 29.5 15 19.2 12 14.6 11 23.4 
St? ac ist Mee 11 13.6 8 10.3 10 P4227 Pe 4.3 
A rai ste arate mrs ers 1 if 2 2.6 3 3.7 1 221 
eae Gah ee 2 2.5 1 1.3 0 0 0 0 
4ROUEN oom §1 100.0 78 100.1 82 100.0 47 100.0 


The relation of the number of positions held to the school grade com- 
pleted by the boys is presented in Table 586. The table shows a significant 
tendency for the boys from the upper grades to hold fewer positions than 
the boys from the lower grades. There is little difference between the 
seventh and eighth grade, but there is an entirely regular tendency for 
the proportion of those holding but one position a year to increase from 
fifth to sixth, and from sixth to seventh grade. This tendency is evident 
during the fourth year of employment just as it was during the first. 
The greater instability of the lower-grade children is also shown by the 
fact that the worst shifters are found almost exclusively in the two lower 
grades. To sum up the grade comparisons numerically the following 
points derived from Table 586 are presented separately: the percentage of 
boys in each grade holding not more than two positions a year (Table 
587a) ; the percentage holding more than three positionsa year (Table 587b) ; 
and the average number of positions held each year by the boys from 
each grade (Table 587c). In each of these summaries the progressively 
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ereater stability from fifth-grade to seventh-grade boys is evident. The 
erade differences are somewhat less striking during the fourth year of 
employment than they were the first year, but are still evident. 

The number of positions held by girls each year during the first four 
years is shown in Table 588. There is a steady decrease from year to 
year in the number of positions held. The average number for the succes- 
sive years is 2.0; 1.6; 1.4; and 1.3. The percentage of girls holding not 
more than two positions a year for successive years is 71.2; 86.9; 89.9: 
and 95.9. There were 132 girls for whom we possessed consecutive records 
of employment throughout the four years. The total number of positions 
held by them during four years is shown in Table 589. The proportion 
holding not more than four positions during the four years, or an average 
of one position a year, is 74 per cent. The proportion holding not more 
than six positions in four years, or an average of one and a half a year, 
is 90 per cent. All of these methods of summary, when compared with 


TABLE 587 
STABILITY OF EMPLOYMENT BY SCHOOL GRADE COMPLETED 
Boys 
a. Per cent of boys holding not more than two positions a year 

Grade V Grade VI Grade VII Grade VIII 
First year : Di 2 64.1 78.2 79.6 
Second year ... 71.4 (ond 82.0 75.4 
hirdiycanke ane 76.4 84.8 87.2 83.9 
Fourth year 82.6 85.9 84.1 93.6 

b. Per cent of boys holding more than three positions a year 

Grade V Grade VI Grade VII Grade VIII 
Pirstayeaty sete 22.0 13.2 11.9 6.8 
Second year .. . 15.1 11.7 4.0 9.8 
FRinndity earaeenceeee 5.3 4.3 0 7.2 
Fourth year .. . Sad 3.9 3.7 a | 
SS el 

c. Average number of positions per boy 
a ee 

Grade V Grade VI Grade VII Grade VIII 
First year 230) ye 1.9 LES 
Second year . ae 2.0 Le 1.9 
ihirdsy cara same 1.9 1.6 Les Ley, 
Fourth year oe 1.5 5 14 


INDUSTRIAL HISTORIES 569 


TABLE 588 
NUMBER OF POSITIONS HELD 
Girls 
S——=So0sam@$=$M—M09Ma990. Sa 
First Yrar Srconp YEAR TuiIrD YEAR Fourrn YHAR 
Ane OF 
OSITIONS 
send ee Per Cent rene Per Cent oe Per Cent ne Per Cent - 

ll ares SE alg 42.6 153 59.1 148 Tal ab 134 77.9 
2 79 28.7 72 27.8 38 18.4 31 18.0 
Sh. Gy oh ons 49 17.8 21 8.1 21 10.1 7 4.1 
4 19 6.9 9 3.5 
i. Joo 6 od, 3 1.2 
6 4 ie 1 A 
a 1 3 0 m0) 

otal = = 275 100.0 259 100.1 207 100.0 172 100.0 
Average No. 

of Positions 

per girl. . 2.0 1.6 1.4 1.3 

TABLE 589 


NUMBER OF POSITIONS 


HELD DURING FOUR YEARS BY GIRLS 


HAVING CONSECUTIVE RECORDS OF EMPLOYMENT 
FOR FOUR YEARS 


No. or Positrons No. of Cases Per Cent 

ik Ly, see aie eee eee Sane ere 6 5 
Ee ee ee oP tire cite 8 33 25 
Bi" LOUIE Cmte ae 27 20 
AGE Be) Meise he Ps. eure us 31 24. 
oA BOS, patel ag aw hs 8 6 
Gave. fees 5 bs es, Sos QE 13 10 
fs Sa ee ee eee eres 7 5 
i. cb gl Gu Ra ee ee Oe Caren 5 4 
O) - “Sar Adie ane ee ce 0 0 
Ol 2:4 "soe ere oe, eee 1 1 
LOR cia a Seeear ay ind Pees en a 1 1 
1B SB oe Scare ee a 0 0 
1D 3 a. Sey eee 0 0 
132 101 
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the corresponding figures for boys, show that girls change positions less 
frequently than boys. 

The relation between school grade completed, and the number of posi- 
tions held by girls is shown in Table 590. The trend is the same as in 


TABLE 590 
NUMBER OF POSITIONS HELD — BY SCHOOL GRADE COMPLETED 
Girls 
First YEAR 
Grab V Grave VI Grape VII Grave VIII 
= No. or 
OSITIONS 
nee Per Cent Bie Per Cent Reve’ Per Cent powt Per Cent 
eee ee) eee 19 34.6 31 36.5 41. 48.8 26 50.9 
2 ee 14 25.5 28 32.9 20 23.8 17 33.3 
Oi ak sh as 9 16.4 19 22.3 1 18.0 6 11.8 
eee tee 7 127 4 4.7 6 te 2 3.9 
Oe ee 3 5.5 2 2.4 1 1.2 0 0 
Oke fees 3 5.5 0) m0) 1 174 0 0 
oe ee 0 @ 1 eZ 0 0 0) 0 
Total 55 100.2 85 100.0 84 100.2 51 99.9 
SEconD YEAR 
GRADE V Grave VI Grape VII Grave VIII 
Pa OF 
OSITIONS 
Nowe Per Cent ee Per Cent noe Per Cent pte Per Cent 
b 5 Be it haat 25 47.2 47 61.8 53 64.6 28 58.3 
2 16 30.1 21 27.6 22 26.8 13 Del 
be iimde REN A il 13.2 4 5.3 6 tes. 4 8.3 
4 Ae 3 5) Ff 3 4.0 1 tee? 2 4.2 
5 1 1.9 1 1.3 0 m0) au 2.1 
OM Ceara 1 19) 0 0 0 m0) 0 m0) 
ae ee 0 0 0 m0) 0 0 0 0 
Dota ieee 53 100.0 76 100.0 82 99.9 48 100.0 
Turrp YEAR 
GRADE V Grave VI Grave VII Grave VIII 
: No. or 
OSITIONS No. 
ates Per Cent ae Per Cent Byes ee Per Cent Ne. oF Per Cent 
i Deduarue +3 21 60.0 44 71.0 55 76.4 28 ats 
ee ps ee 8 22.9 11 We fiott hil 1553 8 yA | 
Se ee ee 6 ile Al 7 ills 6 8.3 2 5.3 
AMM 35 100.0 62 100.0 (2 100.0 38 100.1 
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TABLE 590—Continued 
Girls 
Fourtu YEAR 
GRADE V GravE VI Grave VIL Grape VIII 
ik No. or 
OSITIONS 
ae Per Cent Nees Per Cent pate. Per Cent pe Per Cent 

Tk eye Ro Nee ot rae 22 71.0 37 80.4 50 78. 25 80.6 
Dis ff 2226 7 lis). i le 6 19.4 
3 2 6.4 2 4.4 3 4. 0 0 

Total yl 100.0 46 100.0 64 100 all 100.0 


the case of the boys. There is a steady increase in stability from fifth to 
seventh grade, but little difference between seventh and eighth grade. 
The tendency is consistent for the first three years, but in the fourth year 
shows chiefly in terms of the inferiority of the fifth-grade girls. Numerical 
summaries of the degree of difference in terms of the percentage of girls hold- 
ing not more than two positions a year, the percentage holding more than 


TABLE 591 


STABILITY OF EMPLOYMENT — BY SCHOOL GRADE COMPLETED 


Girls 


a. Per cent of girls holding not more than two positions a year 


Grade V Grade VI Grade VIL Grade VIII 
First year 59.9 69.4 72.6 84.0 
Second year 77.4 89.6 91.5 85.3 
Third year-. . . 82.9 88.7 91.7 94.8 
Fourth year 93.6 95.6 Gone 100.0 


b. Per cent of girls holding more than three positions a year 


Grade V 


First year 
Second year 


Third year. . 


Fourth year 


13. 
9.5 


Grade VI Grade VII Grade VIII 
8.2 9°65 4.0 
og Tie 6.3 

0 0) 0 
m0) 0 0 


c. Average number of positions per girl 


Grade V 


Grade VIII 


First year 
Second year 


Third year. . 


Fourth year 


Grade VI Grade VII 
Zeal 1.9 
1.6 ts) 
1.4 1.3 
iP 1.4 


= See 


ss Sn adda 
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three positions a year, and the average number of positions held each 
year are presented in Table 591. This table can be easily compared with 
the corresponding table for boys (Table 587). While girls are more stable 
by every measure used, the contrast is most striking in terms of the per- 
centage of each sex who hold more than three positions a year. Not a 
single girl, after the first two years, held more than three positions a year, 
while boys continue to do so throughout the four years. 


Kinp oF Work DONE 


The summary of the kind of work performed by the boys each year is 
presented in Table 592. Under miscellaneous are classified all those occu- 
pations in which not more than 1 per cent of the boys were employed. 
Occupations are arranged each year in the order of size, from those in 
which most boys were engaged to those in which fewest boys were en- 
gaged. While in the first year six kinds of work include all those in which 
more than 1 per cent of the boys were engaged, in the fourth year there 
were fourteen occupations in the group. The total number of kinds of 
work performed is recorded in the table based on school grade, Table 593. 
There were thirty-one the first year, thirty-nine the second year, forty 
the third year, and thirty-eight the fourth. 

During the first year, the largest group of boys is classified under 
“errands.”’ The term includes both the public messenger service and 
messenger boys for private business houses. Forty per cent of the boys 
begin their industrial careers as messengers. By the second year this 
occupation has dropped to second place, with only 20 per cent of the boys 
employed; the third year it occupies fourth place, with 8 per cent em- 
ployed; and the fourth year it is seventh in order, with only 3 per cent 
employed. Factory work constitutes the largest group in every year 
except the first, where it has second place. It includes 31 per cent the 
first year, and 41 or 42 per cent each of the succeeding years. The occu- 
pation of general helper in store or office, which follows factory work and 
errands in numerical importance during the first two years, becomes 
differentiated into more specific kinds of work, such as stock keeper, 
helper in the shipping department, shipping clerk, salesman, or clerical 
worker in the third and fourth years. The printing trade, which is sixth 
or seventh on the list during the first two years, rises to third place in 
the third and fourth year. Clerical work first appears in the second year 
where it has sixth place, and rises to second place in the third and fourth 
years. The helper on the delivery wagon appears during each of the four 
years in a position varying from fifth to eighth, but during the third and 
fourth year some of the wagon boys have risen to the position of driver 
or chauffeur. The butcher’s apprentice appears for the first time in the 
third year, and the plumber’s assistant, cook and waiter, florist’s assistant 
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and electrician’s employee appear first in the fourth year. There is some 
suggestion in the tables that more skilled types of work are available for 
sixteen- and seventeen-year-old boys than for the younger ones, even 
without additional schooling. Clerical work, skilled trades, and salesman- 
ship are increasingly important from year to year. 


oP onre 


SSS SSSP SA BS COS) 


TABLE 592 
KINDS OF WORK DONE 
Boys 1 
First YEAR ~ Sreconp YEAR 
Kinp or Work pee ie Kinp or Work Neve iar 
5 IDSC E os ee eee apie 20.76 | ilo MEK 2 24 5 a - 305 | 41.0 
5 MEOUDEA, 5 6 ang a cho AGO) |p ashes OX, ISL 5 5 5 yee Gee 158 | 21.3 
Helper instore... . 69 8.3 | 3. Helper in office . . 57 eh 
. Helper in office ... . 45 5.4 | 4. Helperin store... . 54 7.3 
BN V.2:2 ONUDO Varun einer ae 40 Bite) || (), WWeNeOrN loYON G 2 5 58 37 5.0 
y JBabaobies % 4 2) 5 a ee 19 De SaihOmn CLERC Alam y Ahoy ae oe 30 4.0 
Miscellaneous 58 COM i, SERMONS 5s 5 ee Swe 26 3.5 
hy MERION 6 gg 6 6 c 15 2.0 
Miscellaneous. 61 8.2 
LOtalpawie sew AEA ee 827 | 100.0 AROVEM a, oWk 8 Ma By Oh to a? 743 | 100.0 
TuirD YHAR FourtH YEAR 

Kinp oF Work res he Kiyp or Work sch ries 
IDEKGnG A? "Ea cme ee AB || AO ale UNCON 6 5 5 5 oo 6 185 | 41.6 
AOU AOIC Pee ee eens 52 Ones || 2 Clee. 5 5 2 6 oe 47 | 10.6 
(Print Oak oe eon 42 Uctsh || eh Aeiawan Ayes Ss Se Bee 43 9.7 
Die: 5 ko 6 Re 41 7.6 | 4. Shipping clerk 24 5.4 
Stock keeper .... . 28 Opal os SuOCK Kkeepetn nas jou 23 5.2 
Shipping clerk 24 eA AAS Guecalesman) ~ e.. 6 21 | 4.7 
Wiaigon bOYys sss eno). 20 Bull |i 7 IER. G2 6 ee 13 2.9 
Shaillegionenn 5 5 6 5 6 6 16 Ba) || $3, WWIRONAN leony 5 5 oc eo 12 D7 

PVC Tie ee pera siesieet =p 10 1.8 | 9. Gas and plumber 
Helper instore... . 8 1.5 SUTIN 5g 4 6 fe 8 1.8 
MEO Ce WO yaeeees ey a 8 is) |) WO, TDrnagshe 4 ae ea a 1.6 
Butcher’s apprentice 6 sll ai, inex | 5 Fa ee 7 1.6 
. Miscellaneous 56 | 10.3 | 12. Cook and waiter. . . 7 1.6 
13. Flower shop apprentice 5 il 
14. Electric company 5 Ibi! 
15. Miscellaneous... . 38 8.5 
ho valeaees a ome 542 | 100.1 OCA Yes Al kt Grek 445 | 100.1 
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The relation of kind of work performed to school grade completed is 
shown in Table 593. The great diversity of work represented and the 
small number of individuals in each class make it impossible to see sig- 
nificant school-grade relationships except for the largest groups. To 
facilitate comparison a table has been prepared showing how factory work, 
clerical work, and errands are related*to school grade (Table 594). In 
the case of factory work, the occupation increases in importance for every 
grade from the first to the fourth year of employment, but it is each year 
a more important occupation for lower- than for upper-grade boys. The 


TABLE 593— KINDS OF WORK DONE— BY SCHOOL GRADE COMPLETED 


Boys 
First YEAR 
GRADE V Grave VI Grave VII Grave VIII 
Kinp or Work 
No. of Per | No. of Per No. of Per No. of Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 
il, Wier. 5 o 6 6 5 109 | 40.3) 92. 1'36:1.| -90 | 46749)9 45qnr4are7 
PA, WIEN MOS 5 5 5 oo 101 37.45) 92) 1 S6sL| 51>] 2623) | Omiaiass 
3 Helper instore mena 14 5.2 | 20 ~.9°| 16 Si 2a h 190) 176 
4, Helper in office ..... 3 ety hae Lies 5.9 | 16 82)! | eLO a2 
IS, MVEYSODI NOR, 9 co 3 a 15 HO) | medal: 4.3 8 4.1 6 5.6 
6. Printin gteeee eee ee eee 5 1.8 a 2.8 5 2.6 2 1.8 
7. General utility .... . 1 A 3 ile? 2 1.0 2 1.8 
Sse Baker yaa cee lee ee ene 3 i ) 0 1 5 1 9 
ONO 3 5% bon 6 oe : 0 40) 1 4 2 120 2 1.8 
LOM alone ee eee 5 1.8 0) 0 0 0 0 m0) 
11. Usher in theater 5 LS 0 0 0 0 0 me) 
14, INCISION 6 a on om fe 1 4 3 ie 0 0 0 0 
Uy, LeteyellWio 5 5 6 GB 8 1 4 2 8 1 5 0 0 
TKeh Iwona? 5 4 5 5 np a oe 0 0 2 8 0 20 0 0 
15. Paper-hanger. .... . 2 8 0 0 0 0 0 0 
16.-Privatefamily .... . 1 4 1 4 0 0 0 0 
17. Restaurant helper. . . . 2 8 0 m0) 0 0 0 0 
18. Abattoir helper. ... . 0 0 1 4 0 0 0 0 
19. Bank messenger. ... . 0 0 0 0 0) 0 1 9 
20. Bottle washer 1 4 0 0 0 0) 0 0 
Pally MEATS Se 6 BA we 0 0 1 4 0 AW) 0 m0) 
22. Coal-shute hand 0 0 1 4 0 0 0 0 
Zoe Distillervema eee 1 4 0 0 0) m0) 0 m0) 
4. Hotel boys... 4.) ee 0 Cat 4/ 0 0120 0 
25. Jeweler’s apprentice 0 0 0 m0) 0 m0) 1 9 
2OmSalesii alin wenn ny 0 0 0 0 0 0 1 9 
27. Saloon helper. .... . 0 m0) 0 m0) 1 5 0 0 
28. Soda fountain boy 0 0 0 0 1 eo) 0 si) 
29. Traveling companion . . 1 4 0 0 0 0 0 m0) 
30. Watchman on boat . . . 0 0 1 4 0 0 0 0 
Bile MYMEL, 6 Gg a a > e 0 0 0 XH) 0 m0) 1 9 
5 eee 254 | 99.9 | 194 99.8 
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TABLE 593—Continued 


Boys 
Srconp YEAR 
GRADE V Grave VI Grape VII Grapp VIII 
Kinp or Work 
No. of | Per | No.of | Per | No.of | Per | No.of | Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 
i= Hactory, work) 3.0m. . LOOMS 250 100) F455 5) | 59) | SdsoN sa alol. 6 
2, IER, Gg 6 oo Oo Ae | Oar | aie | IMA Bye I BSE a) IP aly? 
3. Helper in office .... .- 3 1.38} 14 eee) Ph [piles 2 iff aS 1) 153.27 
4. Helperinstore..... 13 OrAniee 1S 6.8 | 14 8.41 12 | 10.3 
5, AVRO KON G gp a bh Ob 15 6.3 | 15 6.8 5 3.0 2 iL 7 
GuC@lericaliwork. 5 qa. = © 3 FS 2 9 7 4.2) 18 | 15.4 
(ee cinntin oe eee eee) 5 Boy ie oo tf 4.2 2 iL 7 
Seroalesmany ween ca 4 ila U Bee) 3 1.8 1 9 
OM Bakeryshandaaeenae ee i 4 1 4 3 1.8 0 0 
10. Plumber’s apprentice . . il 4 1 4 3 1.8 0 0 
iil Weulkerauaves, 2) oe 4 ce 3 1.3 0 0 2 1.2 0 0 
12" Assistant cook... . . 2 8 2 9 0 0) 0 m0) 
13, General utility .... . 2 8 1 4 0 0 1 9 
ia Newsboy eueme oa. . - 1 A 3 1.3 0 so) 0 0 
15. Paper hanger. .... . 3 ie 1 4 0 0 0 0 
Gm Butcher memes ile. ce: 2 8 1 a5) 0 0 0 0 
MWamCleaningeew. . 2. fc &. 3 il 4 0 0 0) 0 1 9 
18. Electrical apprentice . . 0 0 0 m0) 0 0 2 ht 
IQ. JeeaamnkyNel 5 5 5 o ¢ © © 2 8 0 0 0 0 0 0 
20. Theater usher ..... - 2 8 0 0 0 0 0 0 
21. Abattoir helper. ... - 0 0 1 4 (0) 0 0 0 
22. Carpenter’s assistant . . 0 0 1 5 0 0 0 0 
23. Coal-shute hand ... . 0 0 1 4 0 0 0 m0) 
24. Distillery hand . : 1 4 0 0 0 0 0 0 
25. Florist’s assistant 1 4 0 0 0 0 0) 0 
HE, Coli enelkehy @ 5 ob 6 oo 0 0 0 0 1 6 0 0 
Dy, dake Ion? oy ho np a Boe 1 4 0 0 0 0 0 0 
28. House-wrecking helper 0 0 1 5 0 0 0 0 
29. Advertising company . . 0 m0) 0 0 0 0 1 9 
SOmehand ling eee 0 0 1 A 0 0 0 0 
Gil. Ubpleyeeie 8S 5 she eels () 0 1 15 0 0 0) m0) 
32. Night watchman... . 0 0 0 0 1 6 0 0 
SB, LEWIN? 15 6 g ee OF oes 0 0 1 A 0 0 0 0 
SieePeddlers eed: 2s 0 0) 0 0 1 6 0 aC 
Bom saloonehelperianmee nl 0 0) 0 0 1 6 0 0 
36. Surveyor’s assistant 0 m0) 0 0 0 m0) 1 9 
37. Traveling companion . . 1 4 0 0 0 0 0 m0) 
38. Watchman on boat .. . 0 0 1 5 0 0 0 m0) 
SO), \WeheiPloyoNy 2 6 a 6 a be 0 0 0 0 0 0 1 9 
DO Tale tate ebay taken 240 {100.2 | 220 | 99.8 | 166 | 99.8] 117 100.3 
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proportion of fifth-grade boys in factory work is about twice as great as 
that of eighth-grade boys during the first year of employment and again 
during the fourth year. Clerical work is non-existent during the first year 
of employment, and it remains negligible for boys who had completed 
only the fifth grade. It increases every year for each grade group, but 
much faster for the eighth than for any other grade. Twenty-two per cent 
of eighth-grade boys are found in clerical work during the fourth year, 
17 per cent of seventh-grade boys, 8 per cent of sixth-grade boys, and 2 
per cent of fifth-grade boys. Errands, during the first year, keep about 
40 per cent of the boys from each school grade busy. By the third year, 
13 per cent of fifth-grade boys are still running errands, 7 per cent of sixth- 
grade boys, and only 4 per cent of seventh- or eighth-grade boys. By the 
fourth year no eighth-grade boy is running errands, and only 3 or 4 per cent 
of the boys from other grades are so employed. The occupations of 
“helper in store’ and “‘helper in office” during the first two years show 
a definite relation to school grade completed. During the first year those 
two occupations include 6 per cent of fifth-grade boys and increase steadily 
to 28 per cent of eighth-grade boys. During the second year they com- 
prise 7 per cent of fifth-grade boys and rise to 26 per cent in the eighth 
grade. Printing shows no regular relation to school grade in any year, 
except that the fifth-grade group is the smallest. The occupations of 


TABLE 594 
RELATION OF SCHOOL GRADE COMPLETED TO KIND OF WORK 
DONE 
Boys 
Grade V Grade VI I x 4 
Kinp or Work Per Cont Por Gone oe le Specs : 

Factory Work 

First year of employment . . 37 36 26 15 

Second year of employment . 45 45 36 32 

Third year of employment. . 46 50 38 31 

Fourth year of employment . 51 43 37 28 
Clerical Work 

First year of employment . . 

Second year of employment . 1 1 4 15 

Third year of employment. . 0 T 16 23 

Fourth year of employment . 2 8 17 22 
Errands 

First year of employment . . 40 36 46 42 

Second year of employment . 27 17 22 17 

Third year of employment. . 13 7 4 4 

Fourth year of employment . 4 3 3 0 
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stock keeper, stock clerk, and shipping clerk during the third and fourth 
years are represented by higher percentages in the eighth gerade than in 
any other. 

The relation between kind of work performed and school grade com- 
pleted can best be summed up by saying that for the lower-grade boys 
factory work includes from 40 to 50 per cent each year, with a tendency 
to be increasingly important from year to year. For the upper-grade boys 
also factory work constitutes the largest occupation—from 25 to 45 per 
cent—but it becomes relatively less important from year to year. Aside 
from factory work and errands, fifth-grade boys are not represented in 
large numbers in any occupation during any year. Occupations in the 
“clerk” class, such as simple clerical work, shipping or stock clerk, are 
represented from year to year by increasingly large proportions in the 
upper grades. The printing trade is surprisingly unrelated to school grade 
completed except for its prejudice against fifth-grade boys. The greater 
number of occupations listed are represented by such small numbers of 
individuals that no conclusions can be drawn. Boys are tried in a hap- 
hazard way in many occupations in which they do not make good and 
remain but a short time. For this reason a very few cases in tables like 
these we are considering have no significance. 

The kinds of work performed by girls are summed up in Table 595. 
The number of occupations in which more than 1 per cent of the girls is 
employed is nine the first year, seven the second, eleven the third year, 
and eleven the fourth. These figures do not differ radically from the 
corresponding figures for boys, which increase from six occupations the 
first year to fourteen in the fourth. The total number of kinds of work 
listed for girls (Table 596) is sixteen the first year, sixteen the second 
year, fourteen the third year, and fourteen the fourth year. These figures 
are in striking contrast to the variety of occupations entered by boys, 
represented by from thirty to forty kinds of work each year. 

Factory work and sewing are the two great occupations for girls during 
the first three years. They include 73 per cent of the girls the first year, 74 
per cent the second year, and 65 per cent the third year. During the fourth 
year, office work steps into second place and leaves sewing in the third 
position, but even so factory work and sewing comprise 64 per cent of the 
entire group. Factory work remains very constant from year to year. It 
employs 52 or 53 per cent of the girls each year. Sewing decreases from 
22 and 23 per cent during the first two years to 12 and 11 per cent the 
third and fourth years. Office work increases in importance from year to 
year. It occupies fifth place during the first two years, third place in the 
third year, and second place in the fourth year. In terms of proportion 
it increases from 3 per cent the first year to 5 per cent the second year, 
10 per cent the third year, and 15 per cent the fourth year. The three 
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occupations together comprise from 75 to 79 per cent of the girls each 
year. “Inside errands” is a beginner’s occupation which takes 11 per cent 
of the girls the first year and 5 per cent the second, but becomes negligible 
by the third year. “‘Saleswoman” increases from 2 per cent the first year 
to 9 per cent the fourth year. Housework is represented each year by 
small numbers—from 2 to 4 per cent. Millinery, art painting, telephone 
and telegraph, and printing appear only in the third and fourth year. 


TABLE 595 
KINDS OF WORK DONE 
Girls 
First YEAR Sreconp YEAR 

Kinp or Work ee Sore Kind or Work Cae tak 
NG AMEKGWOIAE 5 5 oA doe ec 292) loll Neale. ctOryaels neem 215 | 51.6 
DENSON AINE oi Gee og) 122) 21367 2 RSS wile en ee eee OST e22e8 
3. Inside’errands’ <==. . 60 | 10.6 | 8. Insideerrands ... . 20 4.8 
7h, MORNE oo 6 6 0 a 6 22 3.4] 4. Saleswoman .... . 19 4.6 
LOM wes Heo By as & 15 2, hos Oflicew mass. Saces tee 19 4.6 
6. Saleswoman ..... 13 PROM GS Mibph oe SS a Ba yo 18 4.3 
ths Housework SO ee 10 18) 7-2 Hlousework == =) elie 16 3.8 
io IBDN Go 7 1.2 | 8. Miscellaneous 15 3.6 

9. Outside errands ... 6 eal 

10. Miscellaneous .... 12 Pal 
Ota) See. eee 559 | 99.9 ‘Totally’ 33) oe aes 417 |100.1 

THIRD YEAR Fourtu YEAR 

Kinp or Work ONES hk Kanp or Work Bee Asa 
il. Factory ee ae 128 | 538.1 ih actory.ee eee 100 | 52.8 
DT OWINE sar teree arene 28 9 LL Sh 25 Of Ceres en ee 28 | 14.8 
Be (OMI oe RG 23 9/561] (3sSe wil gee ee 21 11a 
4. Saleswoman Srometrer ef 21 8.7 || 4. Saleswoman..... 16 8.7 
(iy MeraRNE sy Gb ou oo 8 350) | Og LLOUSe WOK ee 3.2 
Ga Wrappers ance nee 7 2.9 | 6. Telephone & telegraph} 5 2.6 
Ue Housework gt he 6 2700 | MC. At bepain eine saa 2 iit 
8. Inside errands 4 1.7.| 8. Insideerrands. .. . 2 Lea 
9. Millinery Bis ad. Jae 4 Ee) Oe Wii enya ee 2 Le 
10.. Art painting |.) 9s?) |") 3 "481 10; Print oe ee ea da 
11. Telephone and telegraph| 3 L.3) | 11! Wrappers eee 2 11 
12. Miscellaneous : 4 1.7 | 12. Miscellaneous 1.5 
‘Llotal= ea eae 239 | 99.6 otal 2s aan See 189 |100.4 
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TABLE 596 
KINDS OF WORK DONE — BY SCHOOL GRADE COMPLETED 
Girls 
First Year 
GRADE V Grave VI Grave VII Grape VIII 
Kinp or Work 
No. of Per No. of Per No. of Per No. of Per 
Cases | Cent | Cases} Cent | Cases | Cent | Cases | Cent 
il Factory eo a ae SOM aoe CPan | Wl 44.0 | 30 | 34.8 
, Sewing it wed A ote me | 34 2580 I 28 WS |} Sk) || SHED hI 24.4 
Seinsideerrands™ ss) 4. 10 Oot | 3S 8.4] 21 13.0 14 | 16.2 
AGNVirapperen tal. (. LS ate a) ) m0) 4 ee, 9 5.6 9 | 10.4 
Den OTiCCe ee wwe, 2 hel 4 ue a) 0 3 1.9 5 55.1 7 8.1 
6. Saleswoman ...... 2 1.5 5 2.8 ey Bl 1 i & 
Wo Jalouse 2. 5 5 4 6 c 5 Bef 2 iil 3 1.9 a) 0 
SS, Wives 5 gg ag a ne 0 0 2 Thad) 4 225 1 2 
9. Outsideerrands. ... . 1 7 4 DD 0 0 1 1 
10. Sample pasting... ... 2 1.5 1 6 2 3. 0 0 
LOW Oltress eee wecets 44 0 0 1 6 1 6 0 0 
Ik, AWS ORMUMABES 5 5 5 5 oo & 0 m0) 0 m0) 0 0 1 ee 
1G), Ieee WGI (5 5 yo ee 0 0 0 m0) 0 0 1 tee 
i, Ibenchare 5 5 2s ee 1 af 0 0 0 0 0 0 
15. Photographer’s assistant. 0 0 0 m0) 1 6 0 0 
I, Loa Sg 6 eb 0 0 1 6 0 m0) 0 m0) 
GEOG IES ee Be neon 13 ome OOPS el ef OO Sa etGlL 99.9} 86 | 99.9 
Srconp YEAR 
GRADE V Grapp VI Grave VII Grape VIII 
Kinp or Work 
No. of Per No. of Per No. of Per No. of Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 
ACTON Vai re ri, eet: NG || eZ |, 20 6SEOs OOM Een ee ZOmEOOLO 
DR Se WINS 5 Ble lee ee Se |) Dil | 2B} LORS ee Some e2 One: 15 19.1 
3. Insideverrands. . ... - 3 3.0 3 Db 5 4.2 9 11.4 
45 Saleswoman .9. .. - - 3 SO) | on a 5.9 3 3.8 
aE OICCRMES Ee at) fs il iO 1 9 4 3.4 13 16.5 
Gap Wilap PCR ae rere. bo. ns 2 2.0 2 i af i 5.9 7 8.9 
eElOUse WiOlk a iEeE moet 10 9.9 2 Le 4 3.4 0 0 
Soe Vialiimenyaememee eae ee 1 1.0 0 0 2 1.6 1 a3 
Oy IAG FOATOTNR. . 5 G G6 < 0 @ 0 0 0 0 2 2.5 
10. Telegraph learner... . 0 0 1 9 0 0 1 ies 
Tle AW baReeh A Veet ce ekteeemee 1 iL@ @) 0 1 9 0 0 
12. Hair store AL 0 0 0 m0) 0 0 i ilies 
i, (anole 4 2 6a a eee 1 eC) 0 mB ) 0 0 0 0 
14. Outside errands. ... . ] 1.0 0 0 0 0 0 0 
15. Sample pasting ..... 0 0) 0 0 1 9 0 0 
16. Telephone girl .... . 0 0 0 0 0 0 1 1.3 
‘otal Mee eee oe 101 {100.1 | 118 {100.3 | 119 100.1 79 100 . 4 
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EE 


GRADE V GRabDE VI Grave VIL Grave VIII 

ee vo No. of | Per | No.of | Per | No.of | Per | No.of | Per 

Cases _| Cent | Cases | Cent | Cases | Cent | Cases | Cent 

ie sPactory teak. Potton es || ey |) 5h 58.6 | 48 59.3 14 4.32.6 
2 ASewil ea. eke ee G 15Eo 9 12.8 8 9.9 4 9.3 
320Oces = aise see se 2 4.4 5 ed x 6.2 11 25.6 
4a SaleswOniani.) ey ele 3 (Bf is} lee, 8 9.9 5 11.6 
Gi Mee 5 Gg Soe < 3 6.7 2 3.0 3 3.8 0 m0) 
Ge AMUN 2 Sb 5 co oo 6 1 DD) 1 1.4 2 2.3 3 (ha) 
UenaloweenyGds 6 6 G5 oS o 1 Pho 2 3.0 » 2.3 1 2.3 
8. Insideerrands ..... 1 De) 1 1.4 2 Ds 0 0 
Gh, IMGUNNOVN A 5 5 6 oS c 1 2:2 1 1.4 1 1e2 1 253 
LOS EArt paint eee eee 0 0 0 0 0 0 3 7.0 
11. Telegraph and telephone. 0 m0) 2 3.0 1 eZ 0 0 
PD NYMR BA Ok A 0 0 1 1.4 1 ee 0 0 
13. Public library clerk. . . 0) 0 0 0 0 0 1 2.3 
14. Singer intheater ... . 1 2.2 0 0 0 0) 0 0 
Wot ewe, erty 8) Oe 45 |99.8) 70 |100.4] 81 99.6 | 438 {100.0 

FourtH YEAR 
GRADE V Grabe VI Grave VII Graber VIII 
Kinp or Work 

No. of Per No. of Per No. of Per No. of Per 

Cases | Cent | Cases | Cent | Cases | Cent | Cases Cent 

he WENOCUOIAR 5 fF 5 5 2 5 5 239 AO a 228 53.8 38 5355 11 32.4 
2. SOT CCMM.©. 6: ee tee Sears ee 1 Opel i 13.5 9 1er 11 32.4 
SD OCWING: 5 mele eee 3 9.3 8 15.4 6 8.4 4 Lb Lye 
4. Saleswoman ...... 2 6.2 4 ail. 9 12 e 1 2.9 
i lakers 5 5 5 5 a 6. 2) 6.2 3 One 1 lee! 0 m0) 
6. Telephone and telegraph. 0 0 1 9 Z 2.8 2 5.8 
C5 Awe Ton 5 5 5 ko 0 m0) 0 0 0 0 2 5.8 
8. Inside errands ..... 0 0 0 0 2 2.8 0 0 
Oy RWOUNBUNE Sg co of be 1 3.1 1 1.9 0 0 0 0 
IOS Levees en 0 0 0) 0 2 2.8 0) 0 
Ti aWEapper sme, ods Re coer 0 0 0) 0 1 1.4 1 2.9 
IOS ALEVINSH AR 4 5 Be 0 m0) 0 m0) 0) 0 1 2.9 
18. Public library clerk . 0 m0) 0 0 0 0 1 2.9 
14. SW aitressieaer. 2k Oe 0 0 0 0 1 1.4 0 0 
Total tr .2 2. © ot 32 | 99.8} 52 | 99.9 71 99.9 34 | 99.7 
Nee | ee ee 
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The relation of school grade completed to kinds of work done is repre- 
sented for girls in Table 596. Factory work, which includes a little over 
half of the girls each year, shows a relation to school grade every year. 
The eighth grade has the smallest proportion of factory workers each year. 
From 33 to 35 per cent of the eighth-grade girls work in factories, while 
from 55 to 72 per cent of the fifth-grade girls are so émployed. The two 
intermediate grades vary irregularly between these limits. Sewing, the 
next largest occupation, shows no consistent relation to school grade. 
Office work shows a clear relation to school grade each year. Table 597 
presents the facts for office work in convenient summary. For the fifth- 
grade girls the proportion of office work increases from none in the first 
year to 3 per cent in the fourth; while for eighth-grade girls it increases 
from 8 per cent in the first year to 32 per cent in the fourth year. None 
of the other occupations contain a sufficient number of cases to form a 
basis of conclusion with regard to their relation to school grade. 


TABLE 597 
PER CENT OF GIRLS EMPLOYED IN OFFICE WORK — BY SCHOOL 
GRADE 

Grade V Grade VI Grade VII Grade VIII 
JMDAS KEENE 5 on 6 a 0 2 3 8 
Second year ... il 1 3 17 
Third year + 7 6 26 
Fourth year .. . 3 14 13 32 


Kinp or Inpustry ENTERED 


The classification of the last section was by kind of work done. Errand 
boys, office workers, and sewing girls are employed by different kinds of 
industries. Most industries employ errand boys and office boys and girls. 
In the last section whether the office work was performed for store, fac- 
tory, or commercial house, it was all listed as office work. Any girl em- 
ployed in sewing, whether it was for a dressmaker, a tailoring shop, or 
a department store, was listed under sewing. In this section the industry 
is made the basis of classification. All children employed by a shoe fac- 
tory, whether for errands, office work, or in the factory operations, are 
listed as employees of shoe factories. 

The summary of the facts about industries entered by boys during the 
first four years is given in Table 598. In these tables the industries em- 
ploying 1 per cent or less of the total number of boys are listed under 
miscellaneous. 

The analysis of this miscellaneous group is contained in Table 599 in 
which the complete list of industries for each year, with the number of 


584 AN EXPERIMENTAL STUDY OF CHILDREN 


children employed by each, is given in detail. The main facts are as fol- 
lows: During the first year, 826 positions are recorded. One-fourth of 
these belong in the miscellaneous group, three-fourths are distributed 
among 18 industries. The total number of industries was 108. Accord- 
ingly, one-fourth of the positions were distributed among 90 industries. 
During the second year the number of positions recorded is 743. Of these 
29 per cent belong in the miscellaneous class, and 71 per cent are distributed 
among 22 industries. The total number of industries is 122. Accordingly 
29 per cent of the positions are distributed among 100 industries. For the 
third year, 542 positions are recorded. Thirty-nine per cent of them belong 
in the miscellaneous class, and 61 per cent are distributed among 20 indus- 
tries. There were 128 industries in the complete list. Accordingly, 29 


TABLE 598 
KIND OF INDUSTRY ENTERED 


Boys 
First YrEar Sreconp YEAR 
Kinp or Inpustry Pi he as ey Kinp or Inpustry pes e ba 
1. Shoe factory’. ... . | 185 | 16.3] 1. Shoe factory . >= = 5 | 107544 
2. Department store. . . | 103 | 12.5 2. Department store . . 66 8.9 
3. Telegraph company. . 80 Ce MER Rl elelegntares OME se 55 7.4 
A Printin possess eieeiat 71 8.6] 4. Metaltrades .... 44 5.9 
5. Metal trades... .. 52 6.1} 5. Telegraph company . 40 5.4 
Gaaltanilion Shop inertia 33 4.0] 6. Machinetool .... 38 5.0 
7. Machine tool. .. .. iy bel | Ce ReniKoyeYeyey™ 5 5 eC 24 3.2 
SuGrocery= se = ee hg 2. Lal SaGrocery = 2 eee 22 3.0 
Sh IMENT AY a 16 1.9 9. Carriage factory. . . 12 1.6 
10. Express company . . . 14 1.7 | 10. Express company . . 11 1.5 
Hl IDIAVEERSD Es 3 Aas) es 12 1A Lee welry soc gn eee 11 1.5 
12. Furniture factory. . . 12 1.4 | 12. Electric supply co. . 10 Le 
13. Electric supply co. . . 11 LS eS a viollin eryaeeenes ae 10 1.3 
14. Carriage factory .. . ll [esol 14s Bakeryaee ees ee 10 1.3 
15. Office work (in private 15 eRLOTIStes a See ee 9 ih 
professional offices) . 10 1.2 | 16. Furniture factory : 9 122 
16. Jewelry... sales 9 1.1 | 17. Glass & bottle factory 9 iL 
yee Stationery ara ae 9 1.1 | 18. Office work (in private 
18. Florist Bre ioe a Ca 9 ibeit professional offices) 9 ie 
Miscellaneous .. . . | 206 | 24.9 | 19. Confectioners’ (candy 
store), es 2 eee 
20. Lamp company 
21. Paper company oa 
22. Railroad employee. . 
Miscellaneous 
‘Lotal eee. serene 827 | 99.8 Kotal 22 nee eee 
a ne ee ee 
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TABLE 598—Continued 


Boys 
Turrp YrRAR FourraH YEAR 

Kunp or Inpustry he as =f Ktinp or InpustTRY ne Es ok 
i Shoe MOUOEAY 6 cS 3 OL Pile 2 se Le ohoelactoryae eee 38 9.7 
22, JAUME 295 5 5 bn. 47 Sol | Wo Hamanmyes £6 5 og 2. 37 9.5 
3. Machine shop... . . 45 Sao |) oaeloolsworks 5 . eae 18 4.6 
4, Department store. . . | 24 4.3 4. Machine shop... . 17 4.3 
3. Metal trades . 2. | . 22 4.1 || 5. Department store . . 12 3.1 
6. Telegraph company. . 15 2.8 | 6. Electric company . . 11 2.8 
7. Railroad company ..| 14 2.6] 7. Telegraph company . | 10 D155 
Semele OTT oe eee 10 1.8 | 8. Furniture factory . . 8 2.0 
O); dieweliap mai, 5 505 5s 10 1.8] 9. Railroad company . . 8 2.0 
I); Wem wet, 2 oe Se ge 9 7 ||) Oe Teboremlosmye 5. 5 8 2.0 
lil; IBA Gg. Gee filo ae 9 7 || ahi, rayiloreteyes 5 5 og ge if 1.8 
12. Electric company. . . 9 leo LZ we Oreweryaaee ae © 6 1.5 
13. Carriage company é 8 EAT Sh Groceryae es one 6 1 
14. Express company . . . 8 Ie see Nop unobe 5 & gd a 4 é 5 oe 
15. Furniture factory. . . 7 1.3 | 15. Candy factory... . 5 1.3 
ii, Creer. S56 6 4 we 7 13 si Oma Key a) wenn wrA 4 1.0 
Ieeputchersbopaamenene 6 1.1] 17. Carriage factory. . . 4 1.0 
18. Candy factory : 6 sili ake, feevebligmy 295 5 4 4 4 1.0 
LOM Laundry ee eles ee 6 ik Al Miscellaneous . | 1838 | 46.8 
ADs SEMA 5 5 co 6 ae 6 ital 

Miscellaneous .. . | 213 | 39.3 

Potala se >. ees bee 542 | 99.8 ERO tale ee ee as (30 lume OO) 7 


per cent of the positions were distributed among 108 industries. For the 
fourth year, 385 positions are recorded. Of these 47 per cent belong in the 
miscellaneous group, and 53 per cent are distributed among 18 industries. 
The total number of industries is 148. Accordingly, 47 per cent of the 
boys are distributed among 125 industries. 

The facts can be summed up as follows: The number of positions 
represented becomes less each year, because the number of boys is smaller 
and the changes of position fewer from year to year. The number of 
industries employing more than 1 per cent of the boys remains fairly con- 
stant from year to year. It varies from 18 to 22, The number of kinds 
of industries employing boys increases from year to year from 108 to 143, 
in spite of the fact that both the number of boys and the number of 
changes of position become less. The proportion of boys employed by the 
group of industries which takes more than 1 per cent decreases from 75 
per cent the first year to 53 per cent the fourth, while the number dis- 
tributed among the miscellaneous industries increases proportionately 
from 25 per cent the first year to 47 per cent the fourth year. The figures 
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TABLE 599 


KIND OF INDUSTRY ENTERED: FIRST YEAR OF EMPLOYMENT 


. Shoe factory 
. Department store 


. Tailoring 
SAG egaien. Sle eG co GPG 5 < 
. Machine tool 
. Millinery 
. Express company 
. Drug store 
. Furniture factory 
. Carriage factory. . 35). 1 
. Electrical supplies... . . 
. Office work (private) 

. Florist 
SID CWEITY mae a) io eae asin 
. Stationery 
. Hardware company 

. Newspaper company. . 

. Dental and surgical supplies 
saint dealer: “acenutiemcne 
. Art store 
. Bakery 

. Dyeing and cleaning... . 
. Restaurant 
. Cigar dealer 
. Glass and bottle factory . . 
. Paper company 
. Theater usher 
. Butcher shop 

. Cigar factory 

. Lamp company 
. Optical company 
. Paper hanger 
. Plumbers’ supplies. . ... . 
. Brewery and distillery . . . 
. Faney goods 
. Glass ware 
. Huckster 

. Ice delivery 
. Laundry supply company 
OAD) COMpall Vee mene are 
. Railroad 
. Wooden box company 

. Billiard manufactory. . 
. Book store 
. Candy store 
. Coffin company 
. Furniture store 
. House work 
. Jewelry engraving ..... 
. Kindling company 
. Leather belt factory... . 
5. Leather store 


OON ATP WHE 


CompPLeTE List 


Messenger service 


s Rrintine: iad Cram ean 


Metal trades 


«ele eu) fo whe Trot te 


Comrie te tie ee 


«is: \e (e) \0.9)9: 56 
eo) je) fe 2-8 iw el 8) lec 7s! 
Se 0) ate yo 
a te? tomo! “er Je, co te 


i Wage \e) We) 10%, eylign 10g ve: 


<6) 6) <6), o. 16 
~ © ss 18 woe © 
ore: Pre te en Wee 
tome Se oy ote: 
o Jef ie 8 Le fe. 

ae ee eae es 


se 4) © we Fe 


ey ee ee, 8) ve) te 
Shee) 18), Wh le) 6) fe se 
oe bee 40 re” 10, ey es 


ote Heise ee, cre) Hire) quai aie 


CP Co ie 
oe Cie cM Cee Caen 
6.) (oP ace) ee Meee) 


AAININDWDOUS 


CISTI 


. Brush factory 
2 Cabinet imalcdn pa). eae 
. Car company 
.» Coal companyiv sean emenoue 
. Cooperage 


~duifeansutancel: si lace 2 
. Mercantile agency .... . 2 
») Paper box Lactory i. -aeneme 2 
= Plhimbinge 3 aaa eee 2 
. Rug manufactory .. =. «. 2 
. Lextilescompany nae seme 2 
. Woolen company ..... 2 
Ss Abattoir: sce. ee re eee ib 
. Agricultural chemist. . .. 1 
. Bank messenger ..... .~ 1 
. Base ball manufacturing co. 1 


. Corticelli silk company 
. Cotton mill 


1 

1 

1 

1 

1 

1 

. Cotton oilcompany .... I 
. Dress trimming company 1 
. Drug supply company 1 
. Engineering company 1 
. Fireworks company 1 
. Furrier it 
. Hotel bell boy 1 
. Ink and shoe polish bees | 
Kite COMpany 1-2 eee ab 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ft 


Mn es RO 


. Lock and safe company 
. Lumber company 
. Mercantile agency 
. Metal polish company 
. Milk supply depot 
. Mop factory 
. Motor car company 
. Musie store 
. Notions wholesale 
. Packing company 
. Piano company 
. Pickle factory 
. Rags and old iron 
. Real estate company a. 
. Railroad supply company 

. Roofing company 


. Rubber stamp company .. 1 
C Rubpber store =. eee 1 
. Saddlery company. ...-. 1 
. Steamship company .... 1 
. Stove company ...... 1 
. Traction company .... . 1 
. Traveling companion ... 1 
. Umbrellafactory .... . 1 
+ Undertakerseiyee aemeee 1 
Wholesale clothing 1 
Totaled] Al bance 826 


. Tailoring 
. Grocery 
. Carriage factory 
. Express company 
. Jewelry 
. Bakery . 
. Electric supply company . . 
. Millinery 
. Florist 

. Furniture factory 
. Glass and bottle factory . . 
. Office work (private) 

. Confectioner 

. Lamp company 
. Paper company 
. Railroad 
. Butcher shop 
. Dental and surgical supplies 7 
. Plumbing 7 
. Soap company 7 
. Stationer .. 7 
. Brewery and distillery . 6 
. Newspaper company . 5 Ow 
. Plumber supplies company . 6 
. Hardware company 5 
. Music store 5 
. Paper hanger 5 
. Laundry 4 
. Laundry supply company 4 
. Saddlery company 4 
. Advertising company 3 
. Art store 3 
. Cigar dealer 3 
. Coffin company 3 
. Dyeing and cleaning. ... 3 
. Novelty company 3 
. Optician 3 
. Paint dealer y 
. Piano factory 3 
. Rubber stamp company 3 
. Stove factory 3 
. Traction company 3 
. Wooden box company 3 
. Woolen company 3 
. Assistant cook 2 
. Car company 2 
. Carpet house 2 
. Cigar factory 2 
. Cooperage 2 
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TABLE 599—Continued 
KIND OF INDUSTRY ENTERED: SECOND YEAR OF EMPLOYMENT 


Compete List 


SINS MCKAY <a 6 4 So 2 
Department store 
Printing trade 
Metalmtradcas ies arsine 
Messenger service 
Machine tool 


OF seer tye ae) 


ervey oy oo G3 


seregene. Yel wis) Spiess) 


oo el Pia wen 0 @) je 


Ch he Al yi ee 


Boys 


. Drug store 


. Glass ware 
. Huckster 

. Ice dealer 
. Jewelry engraving 
. Leather company 
. Life insurance 
. Motor car company : 
. Playing card company .. . 
. Pure food company ap 
. Railroad supply company 

. Theater usher 
. Umbrella factory 

. Wholesale clothing — 
. Wholesale dry goods... . 
. Auto supply company 

. Baseball mfg. company 

. Billboard company 
. Camera company 

. Carpenter 
. Cement company 

. Chemical company 
. Cleaning and scrubbing com- 


ina aos, ar ee ee 


pany 


. Coal company. . . 

. Cook for railroad company . 

. Cook for steamship company 
. Corticelli silk company 

. Cotton mill 
. Dress trimming company 

. Drug supply company 

. Engineer supply company 

. Fancy goods company 

. Fertilizer company 

. Film company. . . 

. Fire works company . 

. Fishery company eS. 
3. Fountain pen company . . . 
. Furrier 
. Gas car association 
. Golf club caddy 

. Grinder company 
. Handkerchief company 
. House wrecker 
. Kindling company 
. Lumber company 
. Mercantile agency 
. Millcompany .... 
. Optical supplies 
. Paper box factory 
. Pawn shop 
. Pickle factory 
. Pottery company : 

. Progressive supply company 
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110. 
Wille 
112. 
113. 
114. 
115. 
116. 


AN EXPERIMENTAL STUDY OF CHILDREN 


TABLE 599—Continued 


Realestate company ... Il 
Rubber company ..... 1 
Saloon. ee eee) mee 1 
Sinton hotel boy. .... - 1 
Steam ship company. ... 1 
Stocking factory.) +) -y.ee 1 


Surveyor’s office 


Boys 


Ife 
118. 
Hi), 
120. 
121. 
122. 


Tannery 
Traveling companion . 
Typewriter ribbon mfg. co. 
Union savings bank : 
Wooden ware company . 
Wood turning 


Total 


Fh ht et et ek 


743 


KIND OF INDUSTRY ENTERED: THIRD YEAR OF EMPLOYMENT 


. Railroad company. 

. Clothing mfg. company 

. Jewelry mfg. company... . 
. Lamp mfg. company... . 
. Brewery 
. Electric company 
. Carriage company 
. Express company 
. Furniture factory 
. Grocery 
. Butcher shop 
. Candy factory 


COON DOE CON 


. Bakery 
. Office supplies 
> Papentactoryaae ence 
. Piano factory 
. Tailoring establishment 
. Auto repair 

. Drug—retail 
. Hardware company 

. Millinery—wholesale 
. Peddler 
. Selling papers 
. Soap factory 

. Abattoir 
. Bottle manufacturing 
. Box factory 


. Coffin company . 
. Dry goods—wholesale . . . 
. Florist—retail 
. Ice—delivery 

. Lumber company 


CoMPLETE List 


FS ISINYEYOMOA, 5 5 oo o 0 & 61 
Brintinga0a dew eee eee 47 
Machine shops ...... 45 
Department store ..... 24 
Metalittrad esiusrmr een 22 

. Telegraph company 15 


Can mfg. company nee 


Boys 


. Music company 
. Optician 
. Plumbing and gas 
. Rubber company 
. Shirt company 


. Traction company 
. Watch case company 
. Woolen mills 
. Book binding 
. Candy—retail 
. Cigar—retail 
. Chemical company 
. Electrical company 
. Envelope company 
. Farm work 
. Life insurance 
. Men’s furnishing store . . . 
. Overall company 
. Packing company 
. Pawn shop 
. Playing card company . . . 
. Plumbers’ supplies 
. Restaurant 

. Paint and varnish company . 
. Sporting goods 
. Stationery company .... 
. Tailors’ trimming 
. Undertakers’ supplies 
. Art publishers 
. Auto manufacturing .... 
ee Banke 

. Barber shop 
. Benzol company 
. Boiler works 
. Brokers 

. Bung manufacturing aticas 
. Business men’s club 
. Button factory 
. Carpet company 


wh hel tay FeO eee ane 


ey WP Sans re 


INDUSTRIAL HISTORIES 


TABLE 599—Continued 
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~ Abeyosre (yor) » =. gs ns 
. Preserving factory... . . 


, IeMWIOeCIPISMNONO . 5 5 =, 5 
. Rookwood pottery. ... . . 


oalOOne [ees Fy Cigewey caeele 
socllinovticketsi=arenre meme 


. Wire cloth company :... 
. Wooden ware company. . . 


Boys 
83. Carpet cleaning ...... 1 110. Notion store 
Si Carpenters) aura mmr. wine) 1 111. Novelty manufacturing 
SO COON ba eam meee wayne tid 1 112 
Som Cigaintactory.s seins ee 1 113 
Sie Olga CULLET mms weet 1 114. Pickle company 
po. Chaufteur eng os 1 115. Pipe organ factory 
89) Dairy company 9-2 5. } 1 116. Private residence 
90. Dental supplies”... .. . 1 117. Race track 
91. Drugs—wholesale .... . 1 118. River work 
OZ setelisiundiy a eee ne 1 119 
935 Hence company 5... 4: - 1 120 
o4~ Nish market a. 1 121. Real estate 
Jom Pre; works we - PnGle 1 122. Rug company 
96. Five and ten cent store 1 123 
Oar orist: eee. ee ee I 124 
Chek, IMO IANA ng Go & 1 125. Silver ware factory 
99. Gas consumers company .. 1 126. Spray company 
100. Glass and china ....... 1 127. Shade company 
101 Elorse:shoecing 2). 5. 1 128. Shoe store 
102s -Hotel page 9) fie as 1 129. Truss company 
103aebadies store: asm ae ee 1 130. Underwear factory 
1045 Wash company a = 1 131. Water motor. 
LOS Leathers) Riera 2 aos 2. 1 132. Wirebound box company . 
LOGaViarble works sane 1 133 
1OveeMeat packing =. 1 134 
108. Millinery—retail ..... 1 
TOOSSNaivy -- teee e 1 ee tl Total 


KIND OF INDUSTRY ENTERED: FOURTH YEAR OF EMPLOYMENT 


CoMPLETE List 


[iShoeractory meyer) hee 38 72. Chautieurs, 205 2 ee: 
YD, levabnniyeiereers G5 Bo ec 37 23. Clothing factory. .... . 
Bae LOOlswOrk Sieur. won oe 18 DANS OTISUE at ex ae ee ee 
4, Machme shop ..-... - 17 25. Jewelry manufactory 

5. Department store ..... 12 26. Lamp manufactory —. 
6. Electric company .. .-<- 11 27. Office supply company . . . 
7. Telegraph company 10 28. Paper factory 2... 
8. Furniture factory ..... 8 20S Pedals Merce. ae ge 
9. Railroad company .... . 8 30. Pianocompany ...... 
KO). TAkianesneyes =, ES eg 8 31. Selling papers... .- .. 
lit, AbeW Koy bays Fe eae i SO mein Ceara eee ae ce se ete 
1OWBreweryaren: Beas ¢ esa 6 33) Valye company ..%~ 5. - 
3am GROCCLY suse: Ieduese ca Ci oa 6 PL ANSE OOTY 2.65 6 se 6 
ii, INGO. 6 ae 1S 8 BMS Ss 5 35. Candle factory ...... 
foOandyetacvory) yes 4 k=. - 5 SG. Canning TaAcvOrye.) 4.) 2 ys 
Ge BOR ob ea aes Eee eae 4 37. Chocolate factory .... . 
ive Carriage factory, =... . 4 So: Collin factory 4 i .cec = 
1, eroeDeraye 2 es ee 4 39. Contracting. ....... 
19. Amusement company 3 AVIS CORRS SoS oe on oh atr ae 
OO mAULOMaCLOLY.. a. eee T 3 Al AD yaw Ue Re Ne a8 
Dil LASS LOUNGE ge meen is 3 42, Drug—wholesale 
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TABLE 599—Continued 
Boys 
) Harming® =) see mela eron 2. 95. Hay and grain company 
/ (Glassicompanycmem nee 2 06. House painting 6) 5 =) <7 
. Haress company = 2°... 2 97. Ice cream company ‘ 
: cevdeliveryaeme ear ees 2 98. Ink company ....... 
2 SIMSULaTLC ele ene x, 99. Jewelry, retail. ...... 
; Lroncwork@eee ensue see 2 100. Laundry supplies ..... 
_ Laundryae Seen ore i 2 101. Leather products company . 
) Musicicompany, ees caer 2 102; Lock smith@ are see aaemeee 
. Musical instrument company 2 103. Lumber company ..... 
. Optical company .... - 2 104. Marble company ..... 
. Playing card company... 2 105. Meat market ..... <5. 
. Rubber company ..... 2 106. Men’sfurnishing ..... 
. Sash and door company 2 107. Millinery—wholesale 4 
) Shee repally age tees 2 108: Nickeliplating aes nee 
= SOap COMPA yearn nme 2 109. Novelty manufactory ; 
7 Lractlon companivarm mma 2 110. Novelty—retail ...... 
. Wholesale jewelers A? 111. ‘Oil company, een 
P Woolen mill siigmacts<mreneet = 2 112. Paint and varnish company. 
-vArchitectiaa maar, cai eme ns 1 113. Paper box company : 
. Asbestos pipe company 1 1145 Paper banger) (eee eeeeee 
. Auto lamp company 5. . 11 115. Rawn shop. > eee ene 
. Auto repair company 1 116. Pickle:companyals-. 6 sae 
2 Ban kin 7 es ae beaut ee. il 117. Plaster company ~. <>. =. 
~ Boilers worksmneemen cette 1 118. Platiig-mills es eee 
- Box factoryau tm meee ene tt 1 119. sRoolroom). se ane 
se B owlinevallll Cyaan cane 1 120) (Bower washerns ae 
. Butchers’ supply company . 1 121. Preserving company... . 
Gand VS COlCH mem aa ee are 1 122. Pulley company ...... 
5 Rin omni. . 5 Siaes < 1 1235 Real estate ee 
E (Creo sg pe 1 124. Restaurant. 2). ene ene 
» Cone Cornsiy. 5 5 5 ac 1 125, Rug company ....... 
. Casting company ..... 1 126. Sanitary ware. ...... 
. Chemical company 2 ul 127. Scientific apparatus 
5 CERI TENCUGIAY 5 5 6 coo 1 128. Screen company ...... 
. Cigar—wholesale .. . . . 1 129. Shirt company ...... 
eeCityglabOrgues eee enone 1 1305 Sign’ painting!) os eee 
. Cleaning windows . nae 2 131. Spray company ..... . 
= C@loakicompany see i 132. Sporting goods ...... 
HEA DLV a Rees ret eo ts eee A oe 1 133. Stencil company. ..... 
. Dental supplies . . . .>s. 1 134. Stove company ...... 
. Dry goods—wholesale ... 1 135. Stamping company 
, Engineer sarees ee: 1 136. Table company .:+.... 
2 SON BPANAUE oo caudate 1 137. Tailors’ trimmings 
Sp LEGREENS A Gow aoe wo 1 138. fannery ee eee 
. Fenee- company. ...04 = 3 1 139/slenvcentistore a eee 
Face ch th cr ena ee OS -) neh eS 1 140. Trust company ...... 
Se HOUn i200 ele if 141) Lype foundry ee eee 
GATCeDGr: oe. 1, ie ei eee 1 142. Wagon manufactory ... . 
. Gas and electric company 1 143. Waterproof paper company . 
. Gas consumers association . 1 144. Watch case factory ... . 
wiardware—retail woos. 1 145. Wooden ware company 
LENS (COMM SS Ne By Total 
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give a picture of the rate at which boys entering industry become distrib- 
uted through greater numbers of industries during the first four years. 
The number of boys employed by any one industry is so small as to 
make it difficult to base conclusions upon any one industry. Shoe facto- 
ries constituted the leading industry for boys throughout the four years. 
The proportion employed by shoe factories decreases from 16 per cent the 
first year to 10 per cent the fourth year. Department stores and printing 
come next in importance. Department stores are second on the list during 
the first two years, but fourth and fifth in the third and fourth years. 
Shoe factories and department stores are the only industries which at any 
time employ more than 10 per cent of the boys. Printing is fourth and 
third on the list the first two years, and second in the third and fourth 
years. Metal trades, including the machine tool and machine shop plants, 
stand from fifth to third place. The telegraph company stands from third 
to seventh place in successive years. Tailoring decreases in importance 
from sixth place to eleventh. Electric companies rise from thirteenth to 


TABLE 600 
KINDS OF INDUSTRY ENTERED — BY SCHOOL GRADE COMPLETED 


Boys 
First YEAR 

GRADE V Grave VI GrapveE VIL Grave VIII 
Kinp or INDUSTRY as ee, 

No. of Per No. of Per | No. of Per No. of Per 

Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 

fee HOC ACLON Vues asa 59 | 21.8 | 48° | 16.9 | 27 | 1329 6 5.6 
2. Department store... . 21 feaes || AD || ibe ee || ales) Aa |) Peo 
3. Telegraph company. . . 34 | 12.6) 26 | 10.2) 15 line 5 4.6 
“. VERIO 5 4 i 4 a oo 20 lg 22) 8.7 | 18 O23) Ll 10.2 
5. Metal trades ...... 10 Be || 22 8.7 | 138 G7 7 6.4 
G: itillemre, 2, 5 oe be 14 OZ 4 1.6 8 4.1 7 6.4 
ae vlachine toOlmenemel enn 2 t a 2.8 2 il. il 6 5.6 
SeGroceryae mcmei tae as 8 3.0 4 1.6 3 hs 2 1.8 
OM MilLINCE Van wes 2. 45 5 1.9 3 1.2 6 3.0 2 1.8 
10. Express company... . 2 a 5 2.0 4 2, 3 2.8 
iil, IDaee GE, ng Ak oe 2 7 6 2.4 4 2.1 0 m0) 
12. Furniture factory... . 4 1h} 6 2.4 1 5) 1 9 
13. Electric supply company. 2 ad. 5 2.0 3 1.5 1 @ 
14. Carriage factory ... . 2 sil 2 8 u 3.6 0 0 
fe Oicenwiorkemen ie) ae 2; dth 1 4 3 1.5 4 Sd 
@s MOV! a5 Gedo ce eure ‘A 1.5 1 4 3 1.5 1 9 
eopearblOUCLys ass ae eb: 1 A 4 1.6 3 1.5 1 9 
ik: TRIG ER “ya ele 2, Avi 0 0 5 2.6 2 1.8 
Miscellaneous We | B58 | CH | ABP) Ze. OAL | 28y |) Aula 
AMG) FW IO a eae ae ee 971 |100;2 | 254 |100.3 | 194 | 99.7 | 108 | 99.7 
a NE ——_————————————————E_— 
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TABLE 600—Continued 


Sreconp YEAR 


GRADE V Grapb VI Grave VII Grave VIII 


c In J 
ip ae ae No. of Per No. of Per No. of Per No. of Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 


ry 


CO He 0100 H Or Or Or 


PRONENEREUANIRANARDDAOORHODH 
oo 
S 
fas 


bo 
or 
_ 


8 
16 
12 


5 SINGS EVCUOIN 6c a 0 6 38 
Department store. .. . 14 
Printing eee See 12 
Metalitrade Sassen il 
. Telegraph company. . . 19 
. Machine tool... =: - 12 
= lailor shop mee ee 11 
| GIOCCL Yai eee See ae 9 
_ Carriage faclOny ems ee 2 
. Express company :.. . 1 
sJewelry ie cee tee 3 
. Electric supply company. 2 
Se Viilliin ex: yee 1 
sulbake ty: oeme- sae eee 4 

3 

6 

5 

1 

3 


ad 
Be NNR NHRWNDOWOR 


NODDOONOODOONNABRNANKRANWND 


16 


a 
SOWmNnaukhwne 
pe ema te EMSS fer 


= 
HNN NWHENNWANADOT 


BIKES Go 6 0 a oo 

. Furniture factory... . 

. Glass and bottle factory . 

OMICS & 85 Soren < 

=. Confectioner em emer 

. Lampcompany.... . 5 

. Papercompany.... . 3 

. Railroad employee .. . 2 
Miscellaneous ... . 73 


Noe 


OC 
SOWFRFRFONNWWNWOPR WO 
bo 


CONOUONOCOWKHR HR RON WR KRDO 
m 


TO Ot Se ee ee ee end 
De OO ONS OF W bo 


i 
orbs 
(Je) 

CO mt 


sixth place. The list of industries employing 1 per cent or more each year 
for four years is as follows: 


Shoe factories 

Department stores 

Printing 

Metal trades (including ma- 
chine tool and machine 
shop) 

Tailoring 

Telegraph companies 

Grocery stores 

Furniture factories 

Electric companies 

Carriage factories 


The kind of industry entered, in relation to the school grade completed, 
is presented in Table 600. There is very little information to be derived 
from these tables—which is not surprising since each industry repre- 
sents a large variety of types of work. There are a few points of interest. 
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TABLE 600—Continued 
THIRD YEAR 
GRADE V Grave VI Grave VII Grave VIII 
Kinp or InpustRY ea ae | a ee 

No. of | Per | No.of | Per | No.of | Per | No.of | Per 

Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 

Il, MINS NOHO, 5 5 5 4 oc 16 DT BB Wes. Sy) es I) eh 4 4.3 
Qe Printing pene sees. 11 6.4] 15 | 10.0] 11 Seon OMe LONG 
3. Machine shop. .... . 16 Ge | vile [ali 8 6.4 4 4.3 
4. Department store... . 6 3.5 5 3.3 7 5.6 6 6.4 
Dee Vie taluti aces sameeren 7 4.1 5 3.3 6 4.8 4 4.3 
6. Telegraph company... . 6 3.0 4 Bi 3 2.4 2 Pail 
7. Railroad company 2 iL 6 4.0 5 4.0 1 1.2 
8. Clothing company 5 2.9 0 0 3 2.4 2 el 
9. Jewelry manufacturing 1 6 0 0 6 4.8 3 3.2 
10. Lamp manufacturing 4 2.3 3 220 0 0 2 Dea 
i Brewery> come oe 6 3.5 3 2.0 0 0 0 0 
12. Electric company... . 3 1.8 3 2.0 2 1.6 1 12, 
13. Carriage company 4 ae D; 1.2 3 2.0 0 0 3 32 
14. Express company ... . 2 1.2 2 1.3 3 2.4 1 1.2 
iseGrocery  . se. soe 5 2.9 0 0 1 8 1 2, 
16. Furniture factory... . 5 2.9 il 7 1 8 0 0 
Wee bubchet shop neuen 3 1.8 3 2.0 0 0 0 0 
18; Candy factory . =... - 3 1.8 1 Wi 1 8 1 1.2 
IQs AVEC 2 5 kg 8 Bo 2 1.2 1 at 2 1.6 1 _& 
20sa Saddlery peur. wl neasene 3 1.8 2 1.3 0 0 1 il ® 
Miscellaneous .. .. . 65 | 38.0} 53 | 35.38] 48 |°38.4] 47 | 50.0 
wes 173 [100.2 | 150_| 99.9 | 125 | 100.0| 94 [100.1 

FourtH YEAR 
GravbE V GrapvE VI Grapbp VII Grape VIII 
Kinp or InpDustRy kl ee 

No. of | Per | No.of | Per | No.of | Per | No.of | Per 

Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 

I, SCO (AOA ss a ac st 7 ae |p We |) TS) i |) ae 4 floes 
ee rintit eee es cee a: 5 AN lle 4) web KO, |) LORD) 5 9.1 
SeLOOlWOLKSiars mele) oe 8 6.5 5 4.4 3 3.0 2 3.6 
4, Machine shop. ..... 8 6.5 2 1.8 5 5.0 2 3.6 
5. Department store. .. . 1 8 4 3.6 4 4.0 3 5.4 
6. Electric company... . 3 2.4 4 3.6 3 3.0 1 1.8 
7. Telegraph company... 4 3.2 2 1.8 4 4.0 0 0 
8. Furniture factory... . 5 4.1 1 2 1 1.0 1 1.8 
9. Railroad company 2 16 2 1.8 3 3.0 1 1.8 
1Omwelumbing = a) sa.) 3 2.4 3 Path 1 1.0 1 1S 
lies Oring ye mereret | tae 3 2.4 1 9 2 222 1 1.8 
IDAIBTEWELY. 05, ohio) uk sada cts 4 3.2 1 A) 1 1.0 0 0 
13. Grocery 3 2.4 2 1.8 1 1.0 0 0 
TaewADAttOInwee ste. es a 2 1.6 0) 0 1 1.0 2 3.6 
ios Candy factorys si. yt. - 2 1.6 0 0 2 9 1 1.8 
HG), By eee vey ne oe aes 2 1.6 0 m0) 2 222 (0) 0 
17. Carriage factory 1 8 2 1.8 1 1.0 0 0 
HOmmadGleny=s ssa co 2 1.6 1 9 0 0 1 1.8 
Miscellaneous Doe e2e eros! e4Gnon 4204254 -) 30 5425 
Total 123 99.7 | 114 |100.3 99 {100.2 56 99.7 
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Comparatively few eighth-grade boys go into shoe factories in any year. 
During the first two years, the three lower grades are all generously rep- 
resented. During the third and fourth year, fifth-grade boys tend to 
disappear from the shoe factories but the sixth- and seventh-grade groups _ 
remain large. The inference seems to be that boys of the sixth- and 
seventh-grade groups have a good chance to remain in shoe factories and 
make good at the somewhat more skilled jobs that are assigned to boys 
by their third or fourth year. Fifth-grade boys, who are tried on the 
simple and routine tasks of the first two years, are not so able to make 
good and stay in the trade. The eighth-grade boys do not enter the trade 
at all in large numbers. The printing trade shows little relation to school 
grade except that the number of fifth-grade boys is smaller than that of 
the other grades every year. Apparently the boy with a sixth-grade 
equipment can meet the present requirements of the trade. 

The eighth-grade boys show an interesting tendency to be the most 
widely distributed group. Every year the proportion of the eighth-grade 
group classified as miscellaneous is larger than that of any other grade. 
It seems fair to conclude that the variety of positions open to boys who 
have completed eighth grade is greater than it is for those who have com- 
pleted some grade less than the eighth. 

The summary of the facts about industries entered by girls is given in 
Table 601. The miscellaneous group includes the industries in which not 
more than 1 per cent of the girls were employed. The analysis of the 
miscellaneous group is contained in Table 602, which gives a complete 
list of the industries in which the girls were employed each year, with the 
number in each industry. During the first year 559 positions are recorded. 
Thirteen per cent of them belong in the miscellaneous group. The remain- 
ing 87 per cent are distributed among 11 industries. The total number of 
industries is 46. Accordingly, 13 per cent of the positions were distributed 
among 35 industries. During the second year the total number of posi- 
tions is 417, of which 14 per cent belong in the miscellaneous group and 
86 per cent are distributed among 15 industries. The total number of 
industries entered by girls during the year was 54. Accordingly, 14 per 
cent of the positions were distributed among 39 industries. During the 
third year, 259 positions were recorded of which 36 per cent belong in the 
miscellaneous group, while 64 per cent are distributed among 12 industries. 
The total number of industries entered by girls during the year was 69. 
Accordingly, 36 per cent of the positions were distributed among 57 indus- 
tries. During the fourth year 205 positions were recorded. Of these 28 
per cent are classed as miscellaneous, and 72 per cent are distributed among 
16 industries. The number of industries entered by girls during the year 
was 57. Accordingly, 28 per cent of the positions were distributed among 
41 industries. 
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TABLE 601 
KIND OF INDUSTRY ENTERED 
Girls 
First YEAR Srconp YEAR 

Tanp or Inpustry pS! a an Kino or Inpustry pee: a = 
aShoetactoryarsmnes oso VA ee e2674 7 else atlorinelee.. see 99 | 23.8 
Zretailorings a2) eee ees |) OR || PA SINMOPTENOWONIeS 5 6 5 6 OOM e223 
3. Department store. . . | 78 | 14.0 | 8. Department store 49 11.8 
4, Paper box factory... 38 6.8 | 4. Paper box factory . 23 DED 
5. Candy factory 30 5.4 | 5. Domestic service 16 3.8 
G, WMOMbineay S96 6 9 one 13 2.3 | »o. Candy factory... : 12 2.9 
7. Soap company ; 12 22 7. Soap company... . 11 2.6 
8. Domestic service .. . 11 2.0 | 8. Paper goods company. 9 Dee 
9. Paper goods company . 10 Sella Grocerye ye cme ss 8 1.9 
10. Garter factory 6 1.0 | 10. Printing and binding . if ee 
11, IXnitted goods company 6 1.0 | 11. Knitted goods co. 7 1.7 
Miscellaneous. Tis |) GE I MDOT 4 5 6 5 7 Zh 

13. Feather factory .. . 6 1.4 

14. Garter factory... . 6 1.4 

15. Art company 5 1.2 

Miscellaneous . 59 1452. 

otal eee? hss 559 =|100.2 otal my fe ee at een LOOK 

Tarrp YEAR FourtH YEAR 

Krnp or InpustTry ae a Jo Kinp or Inpustry eee bibed, 

PPS HOCMACUOUy. el ne iS | DLS) ths Ine . 2 o 6 « 41 20.0 

. Tailoring . ae 26 | 10.0 | 2. Department store 20 9.8 

Z Department Sroreup eels (47.0. 3! Ea Orin pee ee 19 9.2 
4. Overall factory . 14 5.4 | 4. Overall company.. . 16 7.8 
5. Candy factory 8 3.1] 5. Candy factory... . 6 2.9 
6. Clothing factory 8 3.1 | 6. Clothing company . . 6 2.9 
Tepe TOCELY fang | o-oo: 8 3.1 | 7. Soap company . 6 2.9 
8. House work 6 Mach || Ki. laleoalsty OVS oo vo & 5 2.4 
9. Soap company 6 2.3 | 9. Paper box factory & 2.4 
10. Shirt factory . Fe 8 6 2.3 | 10. Flagcompany .... 4 2.0 
11. Paper box factory. . . 5 1.9 | 11. Shirt factory 4 2.0 
12. Printing : 5 1.9 | 12. Telephone operator . 4 2.0 
Miscellaneous | OAM ebro laatGrocery sn... . 3 1.4 

14. Paper goods 3 1.4 

Nas; SA aw Woe 55 oe alg 3 1.4 

GRE Bre weLyes. my 2. -onktos 3 1.4 

Miscellaneous... 57 28.0 

Total 259 | 99.9 Total 205 | 99.9 
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TABLE 602 
KIND OF INDUSTRY ENTERED: FIRST YEAR OF EMPLOYMENT 


CompLete List 


I shoettiactoryiemen a -ante 147 
2 Dailoring 2 eee ae saree 133 
3. Department store .. .. - 7 
4. Paper box factory 38 
i (CObmmich TKO 5 4 go 6 < 30 
Ge oMitilin ery0 ts te se etme rene 13 
Uo OR CoOaonmye so 5 4 6 oe 1 
Sa, Domesticiservicem =m mine i] 
9. Paper goods company 10 
LO Garteritactorya sn memes 6 
11. Knitted goods company .. 6 
12; Bakery 2° 5 supe ears 5 
13% Cigar iacvoly semen ene ane 5 
144 Grocery yee eee 5 
15, Printer and binder): . . . - 5 
16. Carriage company .... . 4 
17, Feather factory . 5 7. 0: 4 
18s Woolentzoods yes en eee + 
19. 2Yeast 1actory ara eee = 
20, Umbrella factory |. 2. - 3 
21. Chewing gum factory ... 2 
BPX, MIEN WIOIIS, cs 6-0 6 oo Ow 2 
23m Glove! LachOlyaaemn eee 4 
24, Lamp company ...... 2 


KIND OF INDUSTRY ENTERED: 


UG ABER abNe SG me 6 Ge 99 
2. Shoetactory. sien Teens 93 
8. Department store ..... 49 
4, Paper box factory .... - 23 
5. Domestic service .... . 16 
6G Candy tactoryac nnn ae 12 
Ua SOADICOMpAN yan nee ae 11 
8. Paper goods company ... 9 
9 GrOCELY. ota. 5 ee 8 
10. Printing and binding. ... 7 
LS Kortted’eo0o0ds ies semen 7 
125) Millinery eee ran 7 
13. Feather factory ...... 6 
145 Garter tactoryca.). mene 6 
Res AMR COMMON 5 4 6 6 ow x 5 
16> Private’ otic emesis eee 3 
17. Fancy goods company ... 38 
[8s Cigar factoryaseee es eee 3 
19, Chewing gum. 3.92. wie. 3 


Girls 


25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 
37. 
38. 
a). 
40. 
41. 
42. 
43. 
44. 
45. 
46. 


aumary.c 0 aes -ieogee) tole 2 
Paintshop eee ae pee Pe 
Photographer ane 2 
Private office 2 = es tae 2 
Restaurants 9 tee ae 2 
Woolen and cottoncompany. 2 
ATG COMPA ys, a7 ee 1 
Bed springs and mattress 
COMpany | ead ies See 1 
Bottle: factory: sane eee 1 
Cand yistoresa-.., co eee 1 
Florist... jv... « epee 1 
Glassiworks, ei enema 1 
Hair foods ise ee if 
Jewelry company ..... 1 
Playing card company ... 1 
Rugiactory, 0 eee 1 
Shoe store #24) 4 6 5 ee 1 
Sportingigoods’ > 2. aes 
Telegraph company .... 1 
“Erussicompat yaeeean ee eee if 
Undertakers’ supplies ... 1 
Wrought ironcompany. .. 1 
Total sass Veer eee 559 


SECOND YEAR OF EMPLOYMENT 


CoMPLETE List 


Girls 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 


Glovetfactory2. see 3 
Laundry). ees one 3 
Telegraph company .... 3 
Carriage company ..... 3 
Glass works 2s 2 
Life insurance company .. 2 
Restaurant’). <a 2 
Yeast factory. 9 9--e eee 2 
Abattoir. .elce eee ee 1 
Bakery~ -.).. Sr loa ee ene 1 
Bottletactory, <<. .) meee 1 
Brewer’s supply company . 1 
Broom\factory.. = (eee 1 
Candy7store sn ae i 
Cigar box factory ..... 1 
Distillery, Seay nee 1 


Electrical supply company . | 1 
Furniture factory 
Glass ware 
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TABLE 602—Continued 


39. Hay and grain company 1 48. Rookwood pottery. .... 1 
40. Ice cream cone company . . 1 40), IRDA 6 5 5 6 Gg a oo 1 
41. Hair goods company. ... 1 50. Sporting goods ...... 1 
42. Jewelry OY an ee 1 Gil, Ubuisomy 5 6 6 5 5 - 1 
43. N of1on store "2. 1 52. Umbrella factory .... ; 1 
44. Optician eee ee eee: 1 53. Undertakers’ supply .... 1 
45. Piano (COmNORMN, 5 5 g a A 1 54. Woolen and cotton goods. . 1 
46. Playing card company... 1 [Re 
47. Quilting company ..... 1 Total: Tz een eee erate Fs 417 


KIND OF INDUSTRY ENTERED: THIRD YEAR OF EMPLOYMENT 


. Stationery company ... . 


WHISCULLRCOMpAN Ys enn ee 


Compitetz List 


Girls 

mS OCH ACtORVs msn am maaan 55 37. Color cardcompany .... 1 
me ailorin gc apes hace ie ord 26 38. Comfort company ..... 1 

Department store .... . 18 ae) (OOO ROOCK 5 45 5 4 5 1 
> Oyermallll taeworry 5 A 8 14 AQMD Ressin a kit g eae a nee 1 

Candy and gum factory .. 8 41. Drug—retail. ....... 1 
. Clothing manufacturing .. 8 42. Dry goods—retail ..... il 
ME GLOCELY lon aie ee ae 8 43. Electric company ..... 1 
a TOUSeWOrkK Ws ears cuir 6 44, Engraving and embossing 
> DOH COMI. 5 65 Sk a 6 COT | Any gana ee 1 
o Slatny Gommmhy so 5 6 5 a ot 6 45. Feathercompany .... . 1 
, IPaereir OrcTEAIOIAY 5 5 3 6 6 5 46. Feather duster factory ... 1 
. Printing and book binding . 5 47, Fleischmann’s yeast .... 1 
See C OTN) Ol Vaan 4 48. Glassware company .... 1 
mC@icat facto yee anu 4 AO Eovels (Wwalcless) meme mraneine 1 
> Gana HEVCWOIAY . cla 5 9 0 4 ‘OO eLronty.O1 sien meee 1 
, Paper bag factory ...-. ft Sl, IP 2 x Goan Soe 1 
. Underwear factory..... 4 52. Linotyping company.... 1 
UMiOrm TaclOry saan + 5S), IMIG NEKO, 5 5 5 ke 1 
5 CEO ERO G5 5 6 5 oc 3 54. Novelty company .... . 1 
mOlOLhIN giStOremaeee eee 3 5), OjNOEMNS (2% 5 4 5 a 5 0 6 1 
. Five and ten cent store... 3 Hoy Palo Conon 5 5 2 5 oo 1 
. Id opie le, ak @ 6 A © 3 Si lene Cormmmeiiny 4 = 5 o 6 o 1 
. Millinery—wholesale. ... 3 58. Playing card company ... 1 
SP DON CIS Giggs rae tang oe caw owes: 2 59. Public library clerk .... 1 
. Flag manufacturing 2 60. Pure food company. ... . 1 
. Lace and embroidery 2 Gil, ARUP EO oe ao o ofc 1 
. Leather products company . 2 62. Sewing machine company. . 1 
eafennsurance wae) se) 2) 2 Gey PMO Os o 5 5 5 35 Uo 


. Millinery—retail...... 2 64. Sporting goods company .. 1 
2 65. Standard pad company... 1 
eA battoirmeaiaee es. 1 66. Telegraph company a eke | 
. Amusementcompany.... Il 67. Telephone company .... 1 
1 iS}, Abe Comoe? 4 6 a a 5 6 1 
1 1 
1 
1 


BOLE LACLOLY tare re eee. 69° Umbrellastore ...... 


. Coffee and tea company . 


i COMIN COM any; een mec AMOK NEriS ene Maree Oe Ome OE 257 
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TABLE 602—Continued 
KIND OF INDUSTRY ENTERED: FOURTH YEAR OF EMPLOYMENT 


CoMPLETE List 


Girls 

1, Shoe tactoryss eases 41 30. Playing card company ... 2 
2. Department store ... . . 20 31. Shoe store = sae ee 2 
35 Tailoring. 5 — sania 19 32. Telegraph company .... 2 
4. Overalliicompany.- fener: 16 33. Underwear company .... 2 
5. Candy and gum factory .. 6 34. Uniform factory 4 5 2 - ee 2 
6. Clothing company. ... . 6 30. Bakerye 0 cm yee ne ean 1 
7s SO) OACOMUN ORION 5 A a 5 8 6 36, BLOOM Company eye 1 
SaHiouse*work=) 2 ene. e 5 3i-- Candy SLOre sa eee Sees 1 
9. Paper box factory ue D 38, Capicompany - ens) sene 1 
10; Blascompanyeae nee 4 39. Cigar company ...... il 
Lis ashirt factory essere eee 4 40. Clothing—retail. ..... 1 
12. Telephone company .... 4 41. Coffin company 7 2. .72 = 1 
13 2Grocenyae armen ee te nee 3 42s OL LON: OOS aan 1 
(4 Paper! coadse. se ener 3 43.° Dentist. ee) cn ee eee 1 
TVS, JENNIE. ge ges wo bdoe 3 44. Electric company ..... 1 
16. Saloon and distillery. ... 3 AS. Ace companys eo) eee 1 
Lope Amt nC O21 10 2.1:y ae 2 46. Investment company.... 1 
18s Building concern ee. eee 2 47s Letter shop. e's .. tara eee 1 
19. Color card company .... 2 48. Mattress company. .... 1 
20; Creamery © cea See 2 AQ Mop iactory: 6. fe ee te i 
21. Five and tencent store... 2 50. Novelty company ..... 1 
22) Gartericompany » 2: = 2 ol Optician 2 ene 1 
O3eg GlagsecOUN all vac itn 2 52. Public library clerk”. =. 2.) 
DAN Irom works se.) te) oe eemecees 2 O30 Rug tactony=. eae eee tl 
25. Lace and embroidery 2 54. Sporting goods. ...... il 
PAS IERININGAEs A cothiiug 3 Joh olre 2 Os. LTUSS COND aT yan lene 1 
27. Magazine publishing com- 06. Woolen mills ee i! 

pany 7 ee ee eee ee 2 6/7) Yeast company ac) oe 1 
28. Millinery—wholesale.... 2 — 
Faby, LENNON COMO Geo acc 2 otal’. cee ee ee 207 


The facts can be summed up as follows: The number of positions be- 
comes less each year, both because the number of girls represented is 
smaller from year to year and because the number of positions per girl 
becomes smaller. The number of industries employing more than 1 per 
cent of the girls varies only from 11 to 16, and this variation is due in 
part to subdivisions of the sewing trade in later years. The number of 
industries employing girls increases during the first three years, but falls 
again in the fourth. The increase of the first three years takes place in 
spite of the fact that both the number of girls and the number of positions 
per girl become less. The proportion of girls employed by the group of 
industries which takes 1 or more per cent is materially less in the last two 
years than in the first two. It is 87 and 86 per cent the first two years 
and 64 and 72 per cent the last two. The proportion of girls distributed 
through the miscellaneous industries rises from 13 and 14 per cent in the 
first years to 36 and 28 per cent in the last two. The figures show a tend- 
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ency analogous to that of the boys, though by no means so consistent, 
for the girls to become more widely distributed through industries with 
successive years of employment. 

The chief contrasts between these figures and the corresponding ones 
for boys are that girls enter fewer industries, are much more concentrated 
in the group of industries employing 1 per cent or more, and have a 
smaller proportion in the miscellaneous group. While boys entered 108 
industries during the first year, girls entered only 46. During the fourth 
year boys entered 143 industries, and girls only 57. Thus boys had access 
to two and a half times as many industries as girls. The miscellaneous 
group constituted 13 per cent of the girls and 25 per cent of the boys during 
the first year. During the fourth year it comprised 28 per cent of the 
girls and 47 per cent of the boys. The industry which assumes greatest 
numerical importance for girls is the same as that for the boys—the shoe 
industry. It stands first in importance every year except the second, 
when it takes second place. The proportion of girls in the shoe industry 
decreases from 26 per cent during the first year to 20 per cent during the 
fourth. The second industry in importance is the tailoring branch of the 
sewing trade. It employs 24 per cent of the girls during the first two years, 
chiefly in routine jobs like basting a seam, pulling bastings, or running 
errands, but drops to 10 per cent in the third and fourth year. By this 
time the girls are old enough to do machine operating, and they enter the 
overall, clothing, and shirt factories which appear on the list in the third 
and fourth years. If all the branches of the sewing industry, including 
machine operating in factories, are classed together, the industry employs 
each year from 21 to 24 per cent of the girls. Thus shoe factories and the 
various branches of the sewing trade employ almost half of the total 
number of girls. Department stores are third in the list in numerical 
importance. They employ 14 per cent the first year, 12 per cent the second 
year, 7 per cent the third year, and 10 per cent the fourth. The next occu- 
pations in order of importance are paper box factories, which employ 
from 7 to 2 per cent in various years; candy factories, which employ from 
5 to 3 per cent; soap factories, which employ 2 or 3 per cent; and domestic 
work, which employs from 2 to 4 per cent. No other occupations are 
represented every year. 

The chief occupations which are added in the third and fourth years 
are printing and binding, and telephone operating, represented by about 
2 per cent of employed girls. 

The relation between kind of industry entered and school grade com- 
pleted is shown in Table 603. Shoe factories have a larger proportion of 
lower than of upper grade girls. The eighth grade, after the first year, 
is represented by much smaller proportions in the shoe factory than the 
lower grades. The tendency in the department stores is the reverse. 
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TABLE 603 
KIND OF INDUSTRY ENTERED — BY SCHOOL GRADE COMPLETED 
Girls 
First YEAR 


GRADE V GravbE VI Grave VIL Grape VIII 


Kinp or INDUSTRY 
No. of Per | No. of Per | No.of | Per No. of Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 
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TABLE 603—Continued 
Girls 
Turrp YEAR 
GRADE V Grave VI Grape VII Grave VIII 
Kirnp or Inpustry 
No. of | Per | No.of | Per | No. of Per | No. of Per 
Cases | Cent | Cases | Cent | Cases | Cent | Cases | Cent 
lS hochiactory, ae Enea 8) |, IDE I PRE |] BAS alee hy aio) @ |) 16 
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lly (SINCE TEVOWOIAY 2 55 oo oo Oo) i) EEE aly I areas | EE ier 3 8.1 
2. Department store. .. . 2 5.4 4 7.4 9 | 11.4 5 | 13.5 
3 Tevilominge = 2 a 5 oho 2 5.4 4 7.4 San eLOmt S|) UIs 
4, Overall company ... . 4 | 10.8 5 9.3 4 5.0 3 8.1 
5. Candy factory 2 5.4 2 3.7, il 1.3 1 Pl 
6. Clothing company 2 5.4 2 Soh 1 1.3 1 2.7 
(Soap COMpaly. 2. ee 0 0 2 3.7 2 2.5 2 Dre: 
8. Housework . SN oF 1 Dif 3 5.6 1 1.3 0 m0) 
OF Paper pox factory a... = 1 Dif 0 0 3 3.8 i Bil 
IQs lleys @omoeiinhy sa 5 a & 2 5.4 0 m0) 2 2.5 0 0 
tieeshingtactory es +o 1 Ball 0 0 3 3.8 0 0 
12. Telephone company. . . 0 a0) 1 1.9 2 2.5 1 Pall 
18% (Giga, Sng eee 0 0 1 1.9 2 PAS 0 0 
14ee Paper c OOds meee © 1 PINT 0 0 1 1.3 1 Pht 
(Gi, JEaTMIR A ee oe 0 0 0 0 2 2.5 1 Bi 
16. Saloon and distillery . . 1 Bod 0 0 1 1.3 1 Dek 
Miscellaneous 9 | 24.4 S|) PES eae a ee 12 | 32.4 
Gta rer ert ts. cs 37 LOOP 54 {100.2 79 99.9 37 99.9 


602 AN EXPERIMENTAL STUDY OF CHILDREN 


Fighth-grade girls have a decided preference in that occupation from the 
start—a preference which means conscious selection of the superior type 
of girl by the department store. The other groups show little relation to 
school grade, and are too small to be expected to do so. 

The girls, after the first year, have—like the boys—a larger percentage 
of miscellaneous positions in the eighth grade than in any of the lower 
grades. The variety of positions open to the eighth-grade girl is thus seen 
to be greater than that for lower-grade girls. 


SUMMARY OF CHAPTER X 
I. Wages. 


Wages are recorded both in terms of total yearly earnings for the 
four years from fourteen to eighteen, and in terms of average weekly 
wage for the number of weeks employed. 

(1) With Relation to Age. 

Both methods of measuring wages show a steady increase in wage 
from year to year such that in the fourth year wages are more than 
double those of the first year for both sexes. 

(2) With Relation to School Grade Completed at Fourteen Years. 

Whether measured by total yearly earnings or by average weekly 
wage, wages show no relationship to school grade. Throughout the 
four years, boys and girls who had completed only the fifth grade 
at fourteen years have as good an earning capacity as those who 
had completed the eighth grade at fourteen. 

(8) With Relation to Sex. 

Boys are better wage-earners from the start than girls, and in- 
crease their advantage from year to year, though the ratio of girls’ 
to boys’ wages remains about the same. 


II. Steadiness of employment. 


Steadiness of employment was measured both in terms of the 
number of weeks employed each year and of the number of positions 
held. 

(1) With Relation to Age. 

There is little unemployment among these children at any age. 
Three-fourths or more of them each year were employed fifty weeks 
or more. Unemployment becomes less each year for the first three 
years. There is also little shifting of positions. The average num- 
ber of positions is only 2 the first year and is reduced to 1.5 the 
fourth year. 

(2) With Relation to School Grade. 

The upper-grade children have a somewhat better record for) 

steadiness of employment than the lower-grade children. Both the 
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amount of unemployment and the number of shifts of position are 
somewhat greater for fifth-grade than for eighth-grade children. 
(3) With Relation to Sex. 
Girls have more unemployment than boys during the first two 
years, but there is little difference in the last year. Girls have 
fewer shifts of position than boys in any year. 


Ill. Kind of work done. 


(1) With Relation to Age. 

The significant shifts in kind of work done consist in the increase 
of office work from year to year for both sexes, the increase of 
factory work for boys, the decrease of errand work for boys, and 
the appearance of some types of semi-skilled work for both sexes 
in the third and fourth years. 

(2) With Relation to School Grade Completed. 

For both sexes, factory work occupies a larger proportion of the 
children of the lower than of the upper grades and office work a 
much larger proportion of the children of the upper than of the 
lower grades. Helpers in stores and offices are more numerous 
among upper- than among lower-grade children. 

(3) With Relation to Sex. 

Factory work of some type constitutes the largest occupation 
for both sexes. Girls are somewhat more numerous than boys in 
office work. Sewing is a large occupation for girls, but a negligible 
one for boys. Running errands constitutes a large occupation for 
boys during the first two years, but a negligible one for girls. Print- 
ing is a large occupation for boys, but nonexistent for girls. The 
types of semi-skilled work open to them also differ. 


IV. Number of industries entered. 
(1) With Relation to Age. 

The variety of industries in which children are employed in- 
creases steadily from year to year, and their concentration in a 
few industries decreases. 

(2) With Relation to School Grade Completed. 

Because of the comparatively small number of children in any 
one industry, little information is to be derived from the distribu- 
tion by school grade. The chief point is that a greater variety of 
_industries is open to children who have completed the eighth grade 
than to those from lower grades. 

(3) With Relation to Sex. 

About two and a half times as many industries are entered by 
boys as by girls. Girls are to a greater extent than boys concen- 
trated in a few industries. 


CHAPTER XI 


INDUSTRIAL LIFE IN RELATION TO RATINGS IN MENTAL AND 
PHYSICAL TESTS 


One of the most interesting topics to consider with regard to such a series 
as the present one, is what relation—if any—exists between native ability, 
either mental or physical, and various phases of industrial life. Educators 
have indulged in a great deal of theory as to the value of education in rela- 
tion to earning capacity, as to the ultimate financial reward of the faithful 
and steady worker, and as to the unlimited chances of promotion for the 
really able. What bearing have the facts of our series upon these topics? 
In attempting to answer this question three kinds of evidence will be of- 
fered in this chapter: first, a study of correlations between rating in men- 
tal and physical tests on the one hand and wages and steadiness of 
employment on the other; second, a study of the mental and physical 
ratings of children employed in various industries; and third, a study of 
the industrial careers of the children who ranked extremely high and of 
those who ranked extremely low in mental and physical tests. 


A Srupy oF CoRRELATIONS BETWEEN RATING IN MENTAL AND PHYSICAL 
TEsTs AND WAGES AND STEADINESS OF EMPLOYMENT 


Our first attempt to analyze the complicated human relationships in- 
volved consisted in working out correlations between the average per- 
centile ranks, mental and pbysical, and each of the factors of industrial 
life which we have summed up in numerical terms. The correlations were 
worked separately for each year. We will consider first, correlations with 
the average percentile rank in physical tests; and second, correlations 
with the average percentile rank in mental tests. The factors of industrial 
history usable in working correlations are total yearly earnings, average 
weekly wage, number of weeks employed, and number of positions held. 
The kind of work done could not be taken into account. Correlations 
were worked between the fourteen-year average and the first year of indus- 
trial history; the fifteen-year average and the second year; and so on. For 
this reason the eighteen-year average does not appear in these correlations. 

Correlations with average percentile rank in physical tests are presented 
in Table 604. The most striking thing about the tables is that the correla- 
tions are all so small. The highest one in the entire series is .25. The fact 
that there is so limited a distribution of the factors of number of weeks 
employed and number of positions held would lead one to expect small 
correlations with those factors, but there is no such explanation of the 
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small correlations with wage statistics. We must conclude that ability in 
physical tests plays a small part in determining either earning capacity or 
steadiness of employment. The other striking point about the table is that 
while the correlation of ability in physical tests with the desirable factors of 
industrial life is positive in the case of the boys, it tends to be negative in 
the case of the girls. While there is a slight tendency for boys who stand 
well in physical tests to have an advantage in earning capacity, and to 
a less extent in steadiness of employment, the reverse is true for girls. 
On the whole, girls who stand well in physical tests display a slight 
tendency to earn less and to be employed more irregularly than girls who 
stand poorly in the tests. The correlations are all so small that only their 
consistency from year to year leads us to feel that any stress should be 
placed upon them. 


TABLE 604 


CORRELATIONS OF AVERAGE PERCENTILE RANKS IN PHYSICAL TESTS 
WITH EARNING CAPACITY AND REGULARITY OF EMPLOYMENT 


AVERAGE OF PuysicaL Tests—TotTaL YEARLY WAGE 


Age Boys Girls] 
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The correlations between average percentile rank in mental tests and the 
several factors of industrial history are presented in Table 605. These 
correlations are even smaller than correlations with average percentile 
ranks in physical tests. The largest one in the series is .13. Most of them 


606 AN EXPERIMENTAL STUDY OF CHILDREN 


are less than .10. We must conclude that rank in mental tests has still less 
to do with earning capacity or regularity of employment during the first 
four years in industry than rank in physical tests. In this case the correla- 
tions with earning capacity are positive for both girls and boys (with one 
exception). The correlations with factors of regularity are so small and so 
inconsistent that they seem to indicate no relationship whatever, except 
that girls have consistently negative correlations with the number of posi- 
tions held, showing a tendency to less shifting among mentally superior 
girls. 


TABLE 605 


CORRELATIONS OF AVERAGE PERCENTILE RANKS IN MENTAL TESTS 
WITH EARNING CAPACITY AND REGULARITY OF EMPLOYMENT 


AVERAGE oF Mentat Tests — TotaL YEARLY WAGE 


Age Boys Girls 
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A Srupy or THE MeEntTau AND PuysicaL RatiInes or CHILDREN 
EMPLOYED IN VARIOUS INDUSTRIES 


As a basis for judging the mental and physical requirements of the 
leading industries represented, we selected the few occupations for each sex 
in which twenty or more individuals were found during most of the years. 
The averages of the percentile ranks—both in mental and in physical tests 
—were taken according to occupation and are presented in Tables 606 and 
607. Since the average percentile rank is not directly comparable from 
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year to year, each value was rated on the ten-percentile scale of average 
percentile ranks for the year in question (see Chapter V, Tables 208 and 
313). For employments of the first year the fourteen-year scale of working 
children was used, for the employments of the second year the fifteen-year 
scale, etc. The eighteen-year scale was thus not used at all. The rating on 
the scale of average percentile ranks appears in the table in parentheses 
after the group average. An illustration will make the method clear. The 
average percentile rank in mental tests of boys employed in the metal 
trades during the first year was 50. The value 50, when graded in the per- 
centile table of average percentile ranks in mental tests of working boys, 
falls at the fifty-eighth percentile (Table 313). In other words, among 
fourteen-year-old working boys, there were 58 per cent who had average 
percentile ranks less than 50 and 42 per cent who had average percentile 
ranks greater than 50. This procedure makes it possible to compare di- 
rectly the values in the parentheses. 


TABLE 606 


AVERAGE PERCENTILE RANK BY INDUSTRY 
Boys 
Metat TRADES 


First Year Second Year Third Year Fourth Year _ 


Mental mam + oy Ok tN onl as 50.0 (58) 44.6 (51) 42.6 (45) 44.1 (48) 

Pb yi Cal eis grec Vines 48.8 (62) 46.8 (58) 46.1 (53) 44.0 (42) 

INOmOn@asesas Lat tees eer lip, 39 70 66 
PRINTING 

Miental mene weer ee ce 46.2 (49) 46.7 (57) 48.1 (59) 51.0 (64) 

Physicaleare cre ee rage 43.5 (50) 43.9 (50) 48.5 (59) 48.6 (54) 

INGMOLCASeS? y btee fa is 72 54 38 41 
CLERICAL 

Merit slit) Fa atte a wracod Ack oc 53.1 (65) 54.4 (75) 52.2 (69) 58.3 (79) 

Peienis. Se" ee nea 44.5 (52) 44.6 (52) 50.3 (63) 53.4 (65) 

INOy Ol Cases en, ttenrte.eee ee 51 78 45 40 


SHor Factrory 


Ricicnl aaa OOK Dee & 45.7 (46) | 48.8 (62) | 44.8 (51) | 48.2 (58) 
Physicals secede nak. 43.0 (49) 41.1 (48) 44.9 (50) 45.0 (45) 
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The four occupations for boys which could be treated by this method are 
metal trades, printing, clerical work, and shoe factory jobs (Table 606). 
The most striking point about the table is the fact that clerical workers are 
so highly selected a group. Their percentile ratings in mental tests run 
65, 75, 69, and 79 as compared with the total working group. Had the rat- 
ing been made on the basis of the general scale which includes both working 


TABLE 607 


AVERAGE PERCENTILE RANK BY INDUSTRY 


Girls 
SHor Factory 


YEAR First Year Second Year Third Year Fourth Year 
Merital.& set cee ee ree ee 43.4 (41) 43.5 (45) 42.5 (41) 40.5 (41) 
Pity.sic elle ecm eens eee a eae 44.9 (51) 7 (51) 44 3 (41) 40.8 (30) 
INOS ol Cases: = a. yee 141 85 51 33 

CLERICAL 
Mental Gm). Kia cata ee ee 61.0 (78) 61.7 (85) HOLONCEZ) 54.5 (74) 
Jeu VS Call ye ef 5 eral ae ee 60.4 (84) 55.8 (76) 59.2 (74) 59.0 (70) 
ING. GCE 4». 5 oon 6 < 15 18 19 22 
DEPARTMENT STORE 
Mental et teach eg a NS 52.6 (61) 54.2 (72) Ab 7 (51) 46.5 (56) 
Ph ysicalvenen-. Sane eee tere 48.2 (59) 48.8 (62) by om Gye) 50-3: (53) 
INOmOfC ASCs oes) et uae ike 46 23 20 
SEWING TRADES 

Mental Pee ee ee ee 49.9 (55) 46.4 (55) 46.8 (53) 47.3 (58) 
Physical. 30.3 en ee 45.9 (53) 41.8 (44) 45.8 (44) 44.4 (87) 
INO= Ob Casesaan aes Ae eee 144 93 70 42 


and school boys (Chapter IV), these clerical workers would fall near the 
average of the community at large. In physical tests, the clerical workers 
rate less well than in mental tests, but in physical ability also they are 
average or above. The basis of selection is higher in the fourth year than 
in any previous one. The printing trade, on the whole, comes next. The 
boys who are found in the trade at fourteen are merely the average of the 
working group, both mentally and physically. In the third and fourth 
years, however, they are distinctly above average. The suggestion is that 
while boys are taken into the trade with little selection, only those of an 
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ability somewhat above average remain and make good. Mental ability 
seems to be at a somewhat greater premium than physical ability. 

The boys in shoe factories rank below those in printing. They fall near 
the average of the working group in mental ability—in some years above it 
and in others below. In physical ability they are somewhat below the 
average of working boys. In the metal trades the quality of boys is less 
good from year to year. Those found in the trades in the first year are dis- 
tinctly above average both mentally and physically while those of the 
fourth year are below average. Brawn is more in demand in this instance 
than brain. In three of the four years the physical ratings are above the 
mental. There is comparatively little simple hand work in the metal trades 
and few boys under sixteen are employed. The majority are eighteen or 
more. Probably at the younger ages only those of unusual maturity were 
taken while by the fourth year most of them could meet the requirements. 

The four occupations for girls which could be summed up on this basis 
are shoe factories, clerical work, department-store positions, and sewing 
trades (Table 607). As in the case of the boys, clerical work shows a much 
higher degree of selection on the basis of ability than any of the others. 
The mental ratings on the scale for working girls (see Table 317) are 78, 85, 
72, and 74. Physically, also, the clerical workers are a highly selected group 
with ratings of 84, 76, 74, and 70 (see Table 212). The girls who are clerical 
workers rank nearer the top of the scale both mentally and physically than 
the boys. Next to clerical workers in rank come the department-store 
employees. The department-store girls are also above average both 
mentally and physically. The mental requirements are more rigid than 
the physical. Next in order is the sewing trade. In this group the girls are 
a little above average mentally, but below average physically. The trade 
seems to make a decidedly greater demand on mental than on physical 
ability. The girls of the shoe factory are the poorest group of any. Men- 
tally they are below average every year, with ratings of 41, 45, 41, and 41. 
Physically they are of average rating the first two years, but fall to 41 and 
30 in the third and fourth year. The girls of the shoe factory are a relatively 
poorer lot than the boys. Moreover, while the boys improve in grade with 
years, the girls decrease. When one reflects upon the fact that most of the 
skilled and well-paid work of the shoe factory is given to boys and men, the 
tendency is understandable. 


A Srupy or THE INDUSTRIAL CAREERS OF THE CHILDREN WHO RANKED 
EXTREMELY HicguH AND oF THosE WHO RANKED EXTREMELY Low 

IN MENTAL AND PuysicaL TESTS 
Since the total correlations with general factors show so little relation 


between ability, either mental or physical, and earning capacity or stead- 
iness of employment, it seemed desirable to attempt to analyze the situation 
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further to see if we could find out why the correlations are so small. 
As one method of approach to this problem, we decided to make a detailed 
study of the eight extreme groups of our series—those who ranked highest, 
mentally and physically, and those who ranked lowest, mentally and 
physically, in both sexes. 


SELECTION OF EXTREME GROUPS 


In selecting the cases, we first took out of the total series all those for 
whom three or more annual tests were on record. We then averaged the 
yearly average percentile ranks for each of these individuals, using three, 
four, or five values in taking the final average, according to the number 
of yearly records found. The total number of cases thus selected and 
summed up in a single value for mental records and a single value for phys- 
ical records was, in round numbers, 370 boys and 290 girls. Our final groups 
for special study contained the 37 boys who stood highest in mental 
tests, the 37 who stood lowest in mental tests, the 37 who stood highest in 
physical tests, and the 37 who stood lowest in physical tests. The cor- 
responding groups of girls contained 29 each. 

Since the selections were made independently for each group, we found 
after the lists were complete certain individuals who appeared in two 
groups. These overlappings are of some interest. Of the 37 boys who 
ranked in the highest 10 per cent mentally, 9, or about one-fourth, were also 
found among the 37 cases who ranked in the highest 10 per cent physically. 
Of the 37 boys who ranked in the lowest 10 per cent mentally, 5, or about 
one-seventh, were also found among the 37 of the lowest 10 per cent phys- 
ically. There was no instance among the boys of an individual who ranked 
in the highest 10 per cent mentally and the lowest 10 per cent physically 
or vice versa. 

Of the 29 girls who ranked in the highest 10 per cent mentally, 7, or al- 
most one-fourth, were also found in the highest 10 per cent physically. Of 
the 29 girls who ranked in the lowest 10 per cent mentally, 7, or almost one- 
fourth, were also found in the lowest 10 per cent physically. The girls’ 
series presented three cases of coincidence between the highest and lowest 
groups. One girl in the highest 10 per cent mentally was also found in the 
lowest 10 per cent physically, and two girls in the lowest 10 per cent men- 
ally were also found in the highest 10 per cent physically. 

The exact distribution of the cases in terms of final mental average and 
final physical average is given in Table 608. The average percentile ranks 
of the highest 10 per cent of boys in physical tests ranged from 84 down to 
65, with a group average of 72. The average percentile ranks of the highest 
10 per cent of girls ranged from 84 down to 64 with a group average of 72. 
The lowest 10 per cent of boys in physical tests ranged from a final average 
of 15 up to one of 29, with a group average of 23. The lowest 10 per cent of 
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girls in physical tests ranged from a final average of 15 up to one of 31, 
with a group average of 26. The extreme groups in physical tests were thus 
separated by a distance of 49 points in average percentile rank in the case 
of boys, and 46 points in the case of girls. 


TABLE 608 
FINAL AVERAGE PERCENTILE RANK (8 TO 5 YEARS) 


Hiauest 10 Per Centr—Puysican 


DISTRIBUTION OF FivE-YEAR PuysicaAL AVERAGE 


Boys Girls 
Av. Per Av. Per. 

Rank No. Rank No. 
SA ee et ee eek ee 1 Se oa cla he clk eR Ate i 1 
Somethin are Aw. 2 OAT by, 1 os a nee ore a 1 
Os aeons ees ae 1 Sahn, Se arneres en eee 1 
Thelen 8b 2 ee 3 SOS arenas Ae st ton 2 
(Oe Re ee 2 CA has eal a ee 1 
COME eee eee re 1 (hit as Coa Meee ene 1 
(Le Re eee eee 3 (ees Sie eee 2, 
(Eine oat BR ees 3 (Bik: eae Bm ies 1 
(ee are 8 P 2 ee ee 2 
TALS, 32.0 ein Stnn tar he aie 1 LL Brame sects ae tat 2 
WhO eis sel ram he Tene 1 TAU 6 a RAR eee 2 
(Gh Aap ny eee earn & 3 Oolse ts lh. eames Bae 1 
(OoMen a A Oe 1 GS Bearer eh rae ee 3 
(OYE Peat, Hero bee as 4 OSE te RA hee 3 
COP ete SAN hie ick 5 Gob ea S Ses Beware 3 
Ges omseesh tect bcsacs 4 Goes 4 ee 2 

GA Be es cater 1 
37 29 
IAVCTAGC en Gee a ls (2 PALE ADCP creste 1d aoe ae 72 
Lowest 10 Per Cent—PuysiIcau 
Av: Per: Av. Per 

Rank No ank No. 
HGS 6 aa koe anne 1 Ito" 2. Anes Seen 2 
UNG 5. ‘Hhae comes Dar ere 1 hirer GtmOetts CRS atier 2, 
dW firm aires i eel a 2 PA sas. | as Ole eer. eign 2 
1Optere ee et 1 DODO: STATES. # , 2 
iD cee nen oy ee ae 3 De ene ey eee ere 2 
Oi a er 8 TS a SO ey eee 2 
DD EC Meee se 2, D1 Dy vie coy aE eee 2 
DSA AL. See. 2 Oe PE i ae te 1 
D4 Pee ick srs oe 24 Dee ey eee oe 2 
OO ME oe ace ie, », DO) ae One. sel 4 
GAG on a oa cial tlle marta ae 5 SO « caoltioe oceans a 
OTE dat BES Stade oe 4 1h are oe oe ae rte 1 
DS eta Oe Beattie otitis 2 
US hee Cae eae 2 = 

37 29 
Averages’: .olee : 23 AVELage™. sa) 3 ms 26 
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TABLE 608—Continued 


Hicusst 10 Per Cent—MBENTAL 


DISTRIBUTION OF FirvE-YEAR MgEnTAL AVERAGE 


Boys Girls 
Bras No aortas No. 
SI renee 1 Se een re ee 1 
Ola kW creas 1 iM re ths Poa es 3 
Ao ee Lo ae hk 1 TAPene 1, eee eet CA 1 
Uae ee a ee 1 TS ee cee ee ee 1 
Gurtag sc Peas: 4 Toe Seer ee 1 
(iernee Ce ee ee 2 TO hae cy een ae 3 
(Ae teeter eee ae 3 TS ei Papa Met a 4 
LO ke ee eee eee Dy 68)" ss Se ee aes 3 
(AG oes Sane 3 Chicas. watt Bees 2 
CON ey Cm oek fies Sos 3 G6 5s 5 ee caeemte a ete c 5 
6S. Bei ae a ee 7 GO vcesas cacao 5 
Gi, Sn ee ante 5 
66: uty ea omar cae ag ya 
37 29 
AVerageun as) iene 71 69 
Lowest 10 Per Cent—MENTAL 
ee No as No. 
(ak eh ee ae wer 1 Sa ee en nae S 
19 Rage. Oe te ee? eee 2, 19) Ae er ir a tee 2 
PAM Siren ea eee 1 D0) ate Saree ee ee 1 
Pe Se CAA ena Sinic 1 21s eee oe eee 1 
23 FOI Sees Lee oe 2, D2 An ey eee eee 2 
4 ae aera ae 6 Do eke ety eee eee 2 
2) Sa geet terete 3 TA A OT eee ee 2 
DO. eee ee eee 5 25 ee eee 4 
Dm Paso hot Sense 3 QO: ae ee ee 3 
D8 ks we ane eee us > EAE Sie 3 
DO Me. ak ee meee 3 DSO le chee Ae eae 3 
SOs fa See 3 20 Sof Mesias ee en © 3 
S¥/ 29 
Averager sr anes 26 24 


The range of the highest 10 per cent of boys in mental tests was from 81 
down to 66, with a group average of 71. For girls the range of the highest 
10 per cent was from 78 down to 65, with a group average of 69. The low- 
est 10 per cent of boys ranged from a final average of 17 up to one of 30, 
with a group average of 26. For girls the range of the lowest 10 per cent 
mentally was from a final average of 18 up to one of 29, with a group average 
of 24. The difference in average percentile rank between the two extreme 
groups, both boys and girls, was thus represented by 45 points. The diver- 
gences of the groups thus established are wide. Since the estimate is based 
on a large number of measures, repeated from three to five times at inter- 
vals of a year or more, we can feel confident that the samples selected repre- 


INDUSTRIAL LIFE AND TEST RATINGS 613 


sent the extremes of mental and physical ability in the community, in so 
far as tests of this type are capable of measuring ability. Each of the four 
groups for each sex was summed up separately with regard to school 
grade completed, total yearly wage, average weekly wage, number of weeks 
employed, number of positions held, and kind of work done. 


SCHOOL GRADE COMPLETED BY EXTREME GROUPS 


The relation of the eight groups to school grade completed is shown in 
Table 609. There is a positive relation to school grade, both with reference 
to physical tests and with reference to mental tests. The children who rank 
low, physically and mentally, are far more numerous in the fifth and sixth 
grades, and those who rank high, physically and mentally, in the seventh, 
eighth, and ninth. Of the 37 boys who ranked highest physically, 15 were 
found in the two lower grades and 22 in the upper grades. Of the 37 who 
ranked lowest physically, 30 were found in the two lower grades and 7 in the 
upper grades. Of the 37 boys who ranked highest mentally, 5 were found in 
the two lower grades and 32 in the two upper ones. Of the 37 who ranked 
lowest mentally, 35 were found in the two lowest grades and 2 in the upper 
grades. The proportion for the girls is very similar. Of the 29 girls who 
ranked highest physically, 8 were found in the two lowest grades and 21 in 


TABLE 609 


SCHOOL GRADE COMPLETED BY CHILDREN IN THE HIGHEST AND 
LOWEST 10 PERCENTS, IN PHYSICAL TESTS AND MENTAL TESTS 


Boys 
JBLiegoees TOMEMOBIL cg 6 6 6 6 0 oD 5 10 12 z; 37 
Wowesuapliy.sicall emis ete ui ners al ke 13 6 1 0 37 
Eline, aA! on 6 4G 6 So ero oe : 1 4 13 19 0 37 
Wowestamentalemy apame oe arts) cere 28 7 2 0 37 
Thapaltce. 2) aie 28 Ae ia amen |) eal 34 33 23 2 
Girls 
Grode Gude Grogs ae ereds Total 
BGA OMRON 5 oo 6 6 oe Oe : 2 6 12 8 1 
Wowestr ply sialic ol: tS 12 8 1 y “ 
Tabane enmonill 4 6 65 6 o ooo a= lem 1 12 13 2 ee 
[ow estimenunlwaeerier Meek Alrarertin. ff) il 14 3 1 0 29 
ICO tL Seen ee es er kee Ss | 22 33 35 23 3 
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the upper grades. Of the 29 who ranked lowest physically, 20 were found 
in the two lower grades and 9 in the upper ones. Cf the 29 girls who ranked 
highest mentally, 2 were found in the two lower grades and 27 in the upper 
ones. Of the 29 who ranked lowest mentally, 25 were found in the two lower 
grades and 4 in the upper ones. 

We can conclude, then, that the selection of superior and inferior in- 
dividuals made by the tests is similar to, though not identical with, the 
selection made by the school. Selection made on the basis of mental tests 
coincides more closely with that of the school than selection made on the 
basis of physical tests. 


EARNING CAPACITY OF EXTREME GROUPS 


The comparison of the extreme groups in earning capacity was made as 
follows: each individual was given a percentile rating in earnings first on 
the ten-percentile scale of yearly earnings, and second on the ten-percentile 
scale of average weekly wages. (See Chapter X.) The distributions of 
these ratings are given in full for each group in tabular form (Table 610). 
The percentile ratings of each group were also averaged. An illustration 
will make the method clear. In Table 610, the section dealing with the boys 
who ranked highest in physical tests is to be interpreted thus: of the 36 boys 
in the group, 7 were found in the highest 10 per cent (the one-hundredth 
percentile) in yearly earnings for the first year, 7 were found in the next 
to the highest 10 per cent (the ninetieth percentile), ete. The average of the 
percentile ratings in yearly earnings for the entire 36 boys of the group was 
62 for the first year. 

The comparisons of the four extreme groups of boys in yearly earnings 
are found in Table 610. A glance at the table shows the wide distribution 
of earning capacity in all of the four groups. Records are found scattered 
from the top to the bottom of the scale of earnings in every one of the four. 
The average of the percentile ranks for the group is the value that has been 
used in group comparisons. To facilitate comparison Table 611 has been 
prepared, in which the difference between the highest and lowest groups 
is expressed in terms of difference between percentile averages, and Table 
612, in which the difference is expressed in terms of difference in earning 
capacity in dollars. 

A comparison of the average percentile ranks in yearly earnings between 
the boys who rank highest physically and those who rank lowest physically 
shows that the group who ranked highest physically had a real advantage in 
earning capacity (Table 610). The group average of percentile ranks in 
earning capacity was during the first year 27 points higher for those in 
the highest 10 per cent physically than for those in the lowest 10 per cent, 
during the second year it was 32 points higher, during the third year 31 
points higher, and during the fourth year 24 points higher (Table 611). 
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TABLE 610 
PERCENTILE RATING IN EARLY EARNINGS 


Boys 
Hicuest 10 Per Crenr Puysican Lowest 10 Per Cent Puysican 
Poneanviies” | Year | Year| Yess | Year| Pancesttcns | Qust |Seeond) ‘Third Fourth 
LOOPS (PR: 7 7 7 Sie OOM eee eee I 2 
OO EA a vowveie toes G 10 9 3 OOF, Reaecescat. 1 3 2 
STONE Tames 5 4 3 7 SO uae, 3 1 1 1 
Owe eee 1 3 1 TO mee cma 3 3 
CO Pwr es 3 1 5 2 CORR ee 3 2 5 
Dh aens ae 2 4 3 2 i) 3 eee, 3 3 8 3 
AQ Se es 1 2 3 A) ease en 2 6 2 4 3 
GLO ora Aaetemee sae 2 4 3 4 £21 Opes tale 3 6 6 3 
PAO 4 tae 2 1 DO an ee alae 11 8 5 4 
OM Soe ree a 3 3 1 OS 2h nee a 8 5 4 
No. of Cases. 36 36 36 32 No. of Cases | 37 36 32 28 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 62 69 70 69 Ranks . . 35 of 39 45 
Hicuest 10 Per Cent Menrau Lowest 10 Per Cent MENTAL 
First |Second| Third | Fourth x ; First |Second| Third | Fourth 
PERCENTILES Year Year Year Year PeRCENTILES Year Year ear Wear 
LOO Meet: 3 2 3 PG al NOLO) crs pecraeer ame 3) 4 “3 2 
OO me itis 5 5 + 7 4 90 . 1 1 
SOMA Lek ae a 7 3 3 SOM 4 a. 5 3 3 2 2) 
Omeee cea 3 3 2 4 AO ia dae bles 1 3 2 
GOBS- Sy hee 3 3 iis 2 2 COMNe cre ane: 1 2 4 
50 6 4 3 4 OU sss Bs aces 3 2 8 1 
A) Beet = 2 2 3 3 Aer Lae ae 5 4 1 6 
SO fe seks ae 3 9} + 3 SO mec 2 te 3 8 1 6 
7D eran eta ate 1 5 4 4 DO teats 4 6 1 3 
10. 4 3 6 5 iO Svor es «tee 13 6 6 ze) 
No. of Cases. 37 37 ot 34 No. of Cases. 36 34 28 28 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks . 63 57 53 51 Rien ksi 37 41 51 46 
ef ee eee ee EE ee eee 
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These values can be readily interpreted in terms of dollars by reference to 
the ten-percentile scale of yearly earnings in Chapter X. When so con- 
verted, they show that during the first year the boys of the highest 10 
per cent in physical ability earned on an average $27.00 a year more than 
those of the lowest 10 per cent; during the second year they earned $58.00 
more; during the third year $83.00 more; and during the fourth year $91.00 
more (Table 612). In interpreting these results, the greater elimination of 
the boys in the lowest group must be borne in mind. It is quite possible 
that the worst of the failures in the lowest group were lost completely. 
The corresponding comparison based on the earning capacity of the 
boys in the highest and lowest 10 per cent groups mentally, show that 
the boys of the best 10 per cent mentally, also earn more than those of the 


TABLE 611 
DIFFERENCES IN GROUP PERCENTILE AVERAGES 


Higuest 10 Per Cunt Less Lowest 10 Per CENT 


Boys 
PxysicaL 
First Second Third Fourth 
Year Year Year Year 
MGSO AP ENED gig ee be ee +27 +32 +31 +24 
WGN WARES <6 5 6 oie a boa: +26 +35 +35 +29 
MENTAL 
Yearlyewages weer me eee ee +26 +16 - + 2 + 5 
Weekly wage ......... +10 +16 + 6 — 5 
TABLE 612 


DIFFERENCES IN DOLLARS 


HicHest 10 Per Cent Less Lowest 10 Per Crenr 


Boys 
PHYSICAL 
First Second Third Fourth 
Year ear Year ear 
Yearly WLC Ahn e ae ad Le +$27 .00 + $58.00 +483 .00 +$91.00 
Weekly swogem a 0 oes ko a + 0.45 + 1.20 + 1.18 + 1.65 
MENTAL 
Yearly wage .°........ +$26.00 | +$28.00 | +%4.00 | +$17.00 
Weel wialo cma ene +$ 0.17 += 0,58 + (0.28 — 0.27 
I 
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TABLE 613 
PERCENTILE RATING IN AVERAGE WEEKLY WAGES 
Boys 
Hicuest 10 Per Cent Puysicar Lowest 10 Per Cent Puysicau 
Pencentizes | Year |Your | Year | Yoor'| Puacextrims | ust |Seeond| Third | Fourth 
LOOMIS OSAP 9 i 12 ORs LOOM Ses 1 3 
OO eeh-teey x 6 6 4 3 OO ree Ser cae: 4 il il 3 
SO Retr Biases 3 6 3 5 ONS Seam « 3 2 2 
OMA 3 33 o 3 JO ese eee 1 1 
COMMER A 2 2 2, 1 COMTH. Fa 5 4 2 4 
CI deka 5 iI 1 3 OW r ae hte 4 4 
Zt Seaeieter ee ae 3 3 2 EAU aay eae ae 1 1 2 3 
SO everest 5 3 2 4 SU) | anaes i 5 6 6 
20S a, SEA 5 2 3 2 ZOR WRAL EOS 4 5 8 4 
Oe Arsh excnge 2 2 il LO) Sa ee ee 13 8 4 
No. of Cases 36 35 35 32 No. of Cases | 37 36 32 29 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 65 68 72 70 Ranks 2. 39 33 30 41 
Hiauest 10 Per Cent Menran Lowest 10 Per Cent MENTAL 
First |Second| Third | Fourth First |Second| Third | Fourth 
PERCENTILES Year | Year | Year | Year PERCENTILES Year | Year | Year | Year 
LOOSE sete: 3 3 9 SeLOON: 2 3 4 i 
Oe ths tomo 3 3 4 2 OO Fe ae 2 1 1 4 
Ola ta Ea ic 7 5 1 3 es 258 es 3 3 3 1 
TOMISE Fe: 5 5 1 2 (OS ae 5 1 3 74 
Ue s hah ee 4 3 1 3 COAat ae ee 4 5 1 3 
Up oe, ome Py 5 5 SO eae i 2 1 o 
A (Reaves eh oe 1 5 4 3 AEE Se 3 4 2 
S30) 5 1 5 4 SO) ae ee 7 4 2 22 
D0 s ay 3 4 6 6 3 PAU Ri Etec 9 2 5 
LO Fe Ae os as 3 1 6 6 LOM re an ver 9 8 9 3 
No. of Cases 37 37 37 34 No. of Cases 36 36 30 28 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 57 SY/ 53 44 Ranks . . 47 41 47 £9 
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lowest 10 per cent though the differences are smaller (Table 610). The 
difference in percentile average in favor of the highest 10 per cent is 26 
points the first year, 16 points the second year, 2 points the third year, and 
5 points the fourth year (Table 611). Interpreted in terms of dollars this 
means that during the first year the boys of the highest 10 per cent mentally 
earn on an average $26.00 more than those of the lowest 10 per cent; during 
the second year they earned $28.00 more; during the third year $4.00 more; 
and during the fourth year $17.00 more (Table 612). 

The comparison of the extreme groups of boys based on average weekly 
wage is presented in detail in Table 613. The statement of the differences 
between the highest and lowest groups, mentally and physically, is given first 
in terms of group average percentile rank in earnings (Table 611), and 
second in terms of dollars per week (Table 612). Average weekly wage is 
an estimate of earning capacity which is not influenced by the number of 
weeks employed, as is total yearly earnings. The boys of the highest 10 
per cent in physical tests are decidedly superior in average weekly wage to 
those of the lowest 10 per cent. The difference beween the averages of the 
percentile ranks of the two groups is 26 points the first year, 35 points the 
second, 35 points the third, and 29 points the fourth. Translating these 
differences into dollars, by reference to the ten-percentile scale of average 
weekly wage in Chapter X, shows that during the first year the boys of the 
highest 10 per cent in physical tests earned $0.45 a week more than those of 
the lowest 10 per cent; during the second year $1.20 a week more; during the 
third year $1.18 a week more; and during the fourth year $1.65 a week more. 

The boys of the highest 10 per cent in mental measurements show a 
slight superiority in average weekly wage during the first three years, but 
a slight inferiority the fourth year (Table 613). The difference between 
the group averages of percentile ranks of the highest and lowest 10 per 
cent in mental tests is 10 points in favor of the highest group the first year, 
16 points the second year, and 6 points the third year. During the fourth 
year the difference is 5 points in favor of the lowest group (Table 611). 
Translating these values into dollars, by reference to the scale of average 
weekly wages, we find that during the first year the boys of the highest 10 
per cent in mental tests earned $0.17 a week more than those of the lowest 
10 per cent; during the second year $0.53 a week more; during the third 
year $0.28 a week more; and during the fourth year $0.27 a week less 
(Table 612). 

We may conclude, then, that physical superiority gives boys a real ad- 
vantage in earning capacity, which is evident both in yearly earnings and 
in average weekly wage throughout the first four years in industry. Mental 
superiority gives a much smaller advantage than physical superiority. 
Moreover, the advantage due to mental superiority seems to be decreasing 
with years. It is less during the last two than during the first two years. 
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TABLE 614 
PERCENTILE RATINGS IN YEARLY EARNINGS 
Girls 


Hieuest 10 Per Centr Puystcan 


Lowzsr 10 Per Centr Puysican 


Percents | Yosr | Yoor’| Yeot | wan?] Pencenriums | Pitst |Second| Third | Fourth 
LOOM ee 3 2 Hf PE LOO RE ee eee 2 1 2 2 
SOE cea. 3 1 00 gegeifak. - 1 4 1 1 
SO) cree ER olaes 3 3 3 3 SOR eta el 3 3 3 
CO See. 2 3 2, 2 OME cence oe 8 3 3 2, 
COR ae eo 1 4 4 2 GON Fee, 6 2 4 1 
502. oe he 2 2 SOM Se soir 2 Gi 4 1 
AN) ear as Ga 2 2 1 LA ee ee 2 1 4 4 
SO een 4 4 1 SO eee arek 4 1 3 2 3 
OU te he eee 1 2 1 2 AO ane PE oe 1 2 2 2, 
Opera. 8 7 7 4 8 LO Weather 2 2 3 3 
No. of Cases 25 24 24 19 No. of Cases | 28 28 25 22 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 44 49 51 39 Ranks . . 61 56 49 50 
Hicuest 10 Per Cent Mentar Lowest 10 Per Cent MenraL 
First |Second| Third | Fourth i es First Bacon Third | Fourth 
PERCENTILES Year Year | Year | Year PERCENTILES Year Tear Year | Year 
OO Saar ee 3 » 3 Let OOe wee ea 1 1 1 5 
OO Fre ear ss 2 4 1 2 Ona Ps D, 3 
SO seme or cs 1 4 2 1 SO Ges vere ss 3 4 1 4 
(OGM re 1 i & 1 HOW a 3 3 2) 1 
GOS Meee 1 1 4 2 GOsethe ee 5 2, 4 1 
OS RR ee il 1 2 ft iS WG se aga Reed 1 2 3 1 
AA) eee oho 4 3 2 4 ANDY eee ae 1 3 2 1 
SOE ace Gere y) 2 2 1 Oca ee ee, 1 2 1 2, 
2, 0 Sears 3 4 3 3 WD is oaxy See e, ) 2 4 4 
Opa atat 10 3} 3 6 i Ore ne: if 4 Y 3 
No. of Cases 28 25 25 22 No. of Cases | 29 De 23 22 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 40 54 53 41 Ranks . . 39 52 52 55 


a 
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The complete distributions of percentile ratings in yearly earnings of 
the girls of the four extreme groups are given in Table 614. The differences 
between the group averages of percentile ranks are given in Table 615, and 
the same differences interpreted as dollars in Table 616. A comparison of 
the yearly earnings of girls in the highest and lowest 10 per cent physically 
shows that in three of the four years the girls who rank highest earn less 
than the girls who rank lowest. The difference between the averages of the 
percentile ranks for the two groups is 17 points in favor of the lowest group 
the first year, 7 points the second year, and 11 points the fourth year. Dur- 
ing the third year the highest group was 2 points ahead of the lowest. 
Interpreted in terms of dollars this means that during the first year 
the lowest 10 per cent physically earned $27.00 a year more than the 


TABLE 615 
DIFFERENCES IN GROUP PERCENTILE AVERAGES 
Girls 
HicHest 10 Per Cent Less Lowest 10 Per Crent 


PHYSICAL 
First Second Third Fourth 
Year Year Year Year 
(Yiearlyiwace me mae ret ree Ay =i = it 
Weekly“ wage. = = ses 45.2.8 —4 0 +4 = af 
MENTAL 
VY ecarly-wage ya ain. ee ens ae i ae oe cial alee 
Weekly wage. ........ 15s + 4 = = 10 
TABLE 616 


DIFFERENCES IN DOLLARS 


Hicuest 10 Per Cent Less Lowest 10 Per Crnt 


SS SS EEE Se eee 


Puysicau 
First Second Third Fourth 
Year Year Year Year 
Yearly WAC ited Midd. laa — $27.00 — $12.00 +$6.00 — $21.00 
Weekly wage. ........ == Way 0 se OLUG er OE28 
MENTAL 
Yearly WAS Gilley chatty hea + $1.00 + $3.00 +$3.00 — $28.00 
Weekly wage... ...... = (0) 28 sp Os ils —+ (0 == (0) 25 
ee ee eee eee 
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TABLE 617 
PERCENTILE RATING IN AVERAGE WEEKLY WAGES 
Girls 
Hicuest 10 Per Centr Paysicau Lowest 10 Per Cent Paysicau 
Pencevonims | Year | You'| Yeas | vore'| “Pencenmuns | 2itst |Seond) Third | Fourth 
LOO ae, 2) 2, il EF OOS eran 2 1 2 
OT ne 1 3 OO Ree ae eee 3 1 3 
(Ue eo 4 2 3 3 SOBe phan oe 5 1 2 
OS 5-3 ea Z il 3 2 (Oa aire ee i 5 2 il 
CORR Se te 4 5 3 1 GOR Fitts. 3 1 4 6 
DE cases a Pee 3 2 2 2 DO)! amen Boe 6 2 @ il 
Aare A. SA 3 1 1 AN). Baws =) ee. 8 4 3 
Sa ae ee 5 1 4 3 SO ereou” copie ae 5 4 2 
eR ee. 1 3 2% Paes ate es 4 2 1 
Ogee tke 3 5 2 4 TO) seer neae 2, 1 4 3 
No. of Cases. 25 24 DY, 19 No. of Cases | 28 28 25 De: 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 54 54 49 45 Ranks . . 58 54 45 52 
Hieuest 10 Per Cent Menrar Lowest 10 Per Cent Menta 
First |Second| Third | Fourth First | Second] Third | Fourth 
PERCENTILES Year | Year | Year | Year PBRCENTILES Year | Year | Year | Year 
OO Bee ea 1 2 PMY <5 eee 1 2 4 
OO Semcon oa: 5 4 1 il UE saree as 4 2 2 
SO) ae ess 3 4 4 3 SOR eho t 1 4 2 2 
TOES Braet i. il 2 MOB mle S i 4 4 1 
GOs o textes Y ee, 1 Dy 60 . 2 2 Dy 
if Ohana ee 2 2 2 50) ee earns 8 it 1 1 
AQF air ee. il 3 5 4 A eae ns 2 2 4 1 
OU) ret age 2 3 5 2, SOPs. ant 2 4 3 2 
BO. 6 3 oY 1 20 SR a. Ree: 4 3 Dy 
10. Tf 2, 3 6 Oe 3 3 2 5 
No. of Cases. 28 25 25 BY No. of Cases | 29 25 23 22 
Aver. of Per- Aver. of Per- 
centile centile 
Ranks 43 54 49 43 Ranks . 56 50 50 53 
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highest; during the second year $12.00 more; during the third year $6.00 
less; and during the fourth year $21.00 more. 

A comparison of the two extreme groups of girls in mental tests shows but 
slight and irregular differences (Table 614). During the first year the 
highest group is 1 point ahead in yearly earnings, the second year 2 points 
ahead, the third year 1 point ahead, and the fourth year 14 points be- 
hind (Table 615). Interpreted in terms of dollars this means that during 
the first year the girls of the highest 10 per cent mentally earned an average 
of $1.00 more than those of the lowest; during the second year $3.00 more; 
during the third year $3.00 more; and during the fourth year $28.00 less 
(Table 616). 

When the comparison is based on average weekly wage (See Table 617 for 
distributions and Tables 615 and 616 for summary), a similar state of affairs 
appears. During the first year, the girls in the highest 10 per cent physically 
had an average of percentile ranks in weekly wages 4 points lower than 
those of the lowest 10 per cent; during the second year the two groups had 
the same average; during the third year the highest group had an average 
4 points higher than the lowest group; during the fourth year the highest 
group had an average 7 points lower than the lowest group. Translating 
these differences into dollars shows that during the first year the girls of 
the highest 10 per cent physically earned $0.07 a week less than those of the 
lowest 10 per cent; during the second year the two groups earned the same; 
during the third year the highest group earned $0.16 more; and during the 
fourth year $0.28 a week less. 

The comparison of the two extreme groups of girls in mental tests (see 
Table 617 and summaries in Tables 615 and 616) shows that those of the 
highest 10 per cent are somewhat inferior in average weekly wage to those 
of the lowest 10 per cent. The average of the percentile ranks in weekly 
wages for the highest group mentally is 13 points below that of the lowest 
group the first year, 4 points above the second year, 1 point below the third 
year, and 10 points below the fourth year. Translating these values into 
dollars shows that during the first year the highest group mentally earned 
$0.23 a week less than the lowest; during the second year $0.15 more; dur- 
ing the third year $0.04 less; and during the fourth year $0.41 less. 


SUMMARY OF EARNING CAPACITY 


I. The only instance in which ability, either mental or physical, gives a 
group a rating distinctly above the median for all boys or girls, is 
that of boys with superior physical skill. Since in the percentile 
summaries ratings range from 10 as the lowest rank to 100 as the 
highest, the median of such a scale is 55. The boys of the highest 10 
per cent in physical tests rank significantly above 55 in earning 
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capacity, measured either by yearly earnings or by average weekly 
wage, but no other group shows any superiority to the average. 

II. There are two groups which show a marked and consistent rating 
below the median of all boys and girls—the ‘boys of the lowest 10 
per cent physically and the boys of the lowest 10 per cent mentally. 
Both of these groups show averages distinctly below 55, but the 
boys who are very inferior physically are at a greater disadvantage 
than those who are very inferior mentally. 

III. The extreme groups of girls, whether superior or inferior, tend to rank 
a little below the general average in earning capacity. The differ- 
ences between the two extremes of girls are much less than those 
between the two extremes of boys, and what difference there is, is 
of a reverse nature. Girls who are inferior, either mentally or 
physically, tend to earn a little more than girls who are superior. 

IV. The tendency from year to year is for the inferior, whether boys or 
girls, to improve in earning capacity faster than the superior during 
the first four years. In the case of the boys, the difference of earning 
capacity in favor of the superior groups is less in the fourth year than 
in some previous years. This is entirely true for the two mental 
extremes, and is true in terms of percentile ratings, though not in 
terms of dollars, for the two physical extremes. In the case of girls, 
the superiority in earning capacity of the two inferior groups, mental 
and physical, is more striking and more consistent in the fourth 
year than in any previous year. 


REGULARITY OF EMPLOYMENT OF THE EXTREME GROUPS 


The details with regard to the number of weeks out of the fifty-two that 
the four extreme groups of boys were employed each year are presented in 
Table 618. The table as it stands shows that all of the groups had a large 
proportion—from 50 to 80 per cent—who were employed for the entire 
fifty-two weeks. It also shows that the proportion of those employed 
throughout the year was somewhat greater in the last two than in the 
first two years. The table does not, however, show differences between 
the extreme groups. Thinking that the mass of detail might obscure real 
differences, Table 619 was prepared in which an average number of weeks 
for each group, each year, was figured from Table 618. Even in this form, 
however, no differences large enough to be significant appear. 

In most instances the difference between the extreme groups in average 
number of weeks employed is less than two weeks. The boys of the highest 
physical rating are employed a slightly greater number of weeks on the 
average than the boys of the lowest physical rating except for the second 
year. The boys of the highest mental rating are also employed a larger 
average number of weeks during three of the four years. We must conclude 
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TABLE 618 — NUMBER OF WEEKS EMPLOYED 
Boys 
ee ————————————————— 
Hiauest 10 Per Cent Puysican Lowest 10 Per Cent Pxysican 
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TABLE 619 
AVERAGE NUMBER OF WEEKS EMPLOYED 
Boys 
Hiauest Puysican 
First Year Second Year Third Year Fourth Year 
Wieeksd acme 49.5 49.3 50.1 50.9 
Lowest PuysicaL 
First Year Second Year Third Year Fourth Year 
Wieeksiria a 0.6 o: 47.3 49.5 49.3 50.1 
Hicguest Mrenran 
First Year Second Year Third Year Fourth Year 
Weekes attics § 49.5 49.2 50.3 49.4 
Lowsrst MENTAL 
First Year Second Year Third Year Fourth Year 
Weeks: .o595¢s 4% 48.4 50.5 49.8 47.7 
TABLE 620 
NUMBER OF POSITIONS HELD EACH YEAR 
Boys 
Hicuest 10 Per Cent Puysican Lowest 10 Per Cent Puysicau 
First Second Third Fourth First Second Third Fourth 
No. Year Year Year Year No. Year Year Year Year 
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TABLE 620—Continued 
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TABLE 621 


AVERAGE NUMBER OF POSITIONS HELD EACH YEAR 
Boys 
Hicuest PuysicaL 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. al 2.0 1.5 Teo 


Lowest PuHysIcaL 


YAR First Year Second Year Third Year Fourth Year 


Hiauest MENTAL 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 1.8 Qe; eds Uae 


Lowest Menta 


Y@PAR First Year Second Year Third Year | Fourth Year 


Av. No. Pos. 1.7 1.7 ikae 1.6 


Average of total 
boys: = eee Ph we 1.9 | 7 | 1.5 
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TABLE 622 — NUMBER OF WEEKS EMPLOYED 


Girls 
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that boys who are superior, either on a physical or on a mental rating, have 
a very slight advantage in terms of the proportion of the year during 
which they are employed. | 

Another method of estimating regularity of employment is by means of 
the number of positions held during a year. The details on this point for 
the four groups of boys are presented in Table 620. All four groups show 
that from 40 to 70 per cent of the boys hold but one position a year. They 
also show the tendency for a larger proportion of boys to hold but one 
position with successive years. After the second year, every group has 
half or more of its members holding but one position a year. No contrasts 
between the pairs of extreme groups appear. To obtain a single measure 
of the number of positions held, the average number of positions per year 
was figured out and is presented in Table 621. 

A comparison of the two physical extremes shows no differences of which 
one could be confident. When the total number of positions for the four 
years is summed up for each group (see Table 627) it appears that the 
boys who are physically inferior hold a few more positions than the superior. 
The two mental extremes show in the present table a tendency for the 
superior to hold more positions a year than the inferior. This fact is con- 


TABLE 623 


AVERAGE NUMBER OF WEEKS EMPLOYED 
Girls 


Hicurst PuHysicab 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 45.0 47.6 48.7 46.3 


Lowest PuysicaL 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 49.5 49.6 49.6 50.2 


Hicguest MENTAL 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 44.0 48.1 50.4 49.7 


Lowrst Mentan 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 45.3 49.0 49.8 51.5 
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firmed when the total number of positions for the four years is noted (see 
Table 627). 

The details with regard to the number of weeks per year that girls were 
employed are presented in Table 622. Like the boys, the girls show com- 
paratively little unemployment throughout the four years. Except for 
one instance, each group each year had from 45 to 85 per cent of its num- 
ber employed throughout the year. The table also shows a larger propor- 
tion of girls employed throughout the year in the third and fourth than in 
the first and second years. When the detailed table is summed up in terms 
of the average number of weeks employed each year by each group (Table 
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623), a consistent trend appears for the girls in the lowest groups, both 
physically and mentally, to be employed more weeks than those of the 
highest groups. 

In the case of physical rating, the lowest group is employed 4.5 more 
weeks the first year, 2 more weeks the second year, 1 more week the third 
year, and 4 more weeks the fourth year. In the case of the mental extremes, 
the advantage of the lowest group is not more than two weeks in any year. 
The third year the highest group is a fraction of a week ahead. 

The number of positions held by each group of girls each year is shown in 
detail in Table 624. The table shows that in all but one or two of the year’s 
records from 45 to 80 per cent of the girls held but one position a year. It 
also shows a larger proportion of them holding but one position a year in 
the third and fourth than in the first and second years. It does not, how- 
ever, show clear differences between the pairs of extreme groups. When the 
table is reduced to average number of positions held during the year 
(Table 625), the difference between the physical extremes is inconsistent 
from year to year. The suggestion is that the girls of the highest group hold 
more positions than those of the lowest. When the positions for the four 
years are summed up (see Table 630) this difference is clearly shown. The 
difference between the two mental extremes is in the reverse direction 
(Table 625). The girls of the lowest group mentally hold more positions 
than those of the highest—a fact which is confirmed by the table giving 
the total number of positions for the four years (Table 630). 


SUMMARY OF REGULARITY OF EMPLOYMENT 


To facilitate the summary of these complex factors, a table (Table 626) has 
been made out in which, by the use of plus and minus signs, is shown which 
of each pair was superior and which inferior in terms of number of weeks 
employed and in terms of number of positions held. The summary shows 
that superior boys have an advantage in that they are employed a greater 
number of weeks than the inferior, but while the physically superior have 
attained this advantage by holding their positions a longer time, the 
mentally superior have maintained it by securing more positions. 

It is interesting to note that in the case of the girls, all the facts are re- 
versed. The inferior girls have an advantage in terms of number of weeks 
employed, but while the physically inferior have attained the advantage by 
holding their positions a longer time, the mentally inferior have obtained 
it by securing more positions. 
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TABLE 625 
AVERAGE NUMBER OF POSITIONS HELD EACH YEAR 
Girls 
Hicuest Puystcan 
Year First Year decead Year) | Thied Year Fourth Year 
Av. No. Pos. 2.3 1.3 1.4 11583 


Lowest Puysicau 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 1.6 IG ilZ! eo 


Higuest MENTAL 


YEAR First Year Second Year Third Year Fourth Year 


Av. No. Pos. 1.8 1.6 lee ee, 


Lowest MENTAL 


YEAR First Year Second Year Third Year Fourth Year 
Ay. No. Pos. i ie 1.6 1.3 
Average of total 
Girls weet ent, 2.0 1.6 1.4 : 183 
TABLE 626 


DIRECTION OF DIFFERENCE BETWEEN EXTREME GROUPS IN NUM- 
BER OF WEEKS EMPLOYED AND IN NUMBER OF POSITIONS HELD 


Boys 
No. Weeks No. Positions 
Groups Employed Held 
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Girls 
No. Weeks No. Positions 
Groups Employed Held 
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KINDS OF WORK DONE BY THE EXTREME GROUPS 

So far, our examination of the extreme groups—the highest and lowest, 
mental and physical—have given us little beyond the information yielded 
by the original correlations. The study has enabled us to interpret the 
correlations a little more concretely. It has not, however, advanced us 
much in our quest for an explanation as to why the correlations of 
measures of ability with earning capacity or regularity of employment 
are so small, or why the relationship should be, on the whole, a positive 
one for boys and a negative one for girls. There is one exceedingly im- 
portant phase of industrial life which cannot be treated by the correlation 
method and that is the kind of work performed. The study of the extreme 
groups offers an opportunity of investigating the relationship between 
grade of ability and kind of work performed. Such an undertaking will 
constitute the next step in this study. 

The classification of kinds of work has been made both in terms of the total 
number of kinds of jobs for each group and the total number of individuals 
holding the jobs. The length of time positions were held has not been 
taken into consideration in this first classification. The results for the four 
groups of boys are presented in Table 627. 

The table shows about the same total number of positions held by the 
upper and lower 10 per cent physically. If all of the four years of industrial 
records were complete for each of the 37 boys, the table would represent 
148 years of industrial records. However, in each group some individuals 
were lost track of during the last year or two, so that each group lacks cer- 
tain years’ records. The heading, Years Records Lost, shows how many 
years records were missing in each case, and, in parentheses, what per- 
centage that was of the total 148 years. The heading, Estimated Total, 
gives the estimated number of jobs for the group, assuming that the 
number of positions during the lost years would have been proportionate to 
those of the known years. 

Adopting the estimated number of positions as a basis of comparison, it 
is evident that the boys of the lowest 10 per cent physically displayed a 
somewhat greater tendency to shift about than the boys of the highest 10 
per cent. The difference constitutes 5 per cent of the total number of 
positions. In the'case of the boys of the highest and lowest 10 per cent 
mentally, the reverse is true. The boys of the highest 10 per cent shifted 
position more than those of the lowest 10 per cent. The difference con- 
stitutes about 6 per cent of the total number of positions. This summary 
for the four years corresponds with the trends noticed in the table of num- 
ber of positions held each year (Table 620). 

The kinds of work done is the next point to be considered. The boys of 
the highest and lowest groups physically are about equally employed in 
factory work. It constitutes 45 per cent of the total number of positions 
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for the four years for both groups. In the lowest group, these positions 
represent a greater number of individuals. Of the thirty-seven lowest 
boys, thirty at some time held factory positions, while of the thirty-seven 
highest boys, twenty-four were at some time employed in factories. More 
of the lowest than of the highest 10 per cent held errand-boy jobs. In the 
lowest group twenty-one individuals held forty-six errand-boy jobs, while 
in the highest group seventeen individuals held twenty-eight jobs. About 
equal numbers of the two groups acted as helpers in stores, but far more of 
the upper than of the lower group acted as office helpers or held clerical po- 
sitions. Twenty office positions were held by the boys of the upper group, 
and only one by boys of the lower group. The other groups are all small. 
The lowest 10 per cent contains more wagon boys and drivers than the 
highest, while the highest 10 per cent contains the only boys who held 
sales positions, but these were cases in which an errand boy was allowed 
to help at times with sales. 

The classification we are discussing is based upon physical records only. 
The same boys, of course, had mental records. Mental records have been 
shown to have a positive correlation with physical records of about .40 
(see Table 568). We must assume, therefore, that the boys in the highest 
10 per cent group on the basis of physical tests also had higher mental 
records than those of the lowest physical group. To determine the relation- 
ship of the mental records of these same boys to their physical records, the 
mental averages of the extreme groups in physical tests were summed up 
and are added to the table of kinds of work done. The highest 10 per cent 
physically had mental averages which ranged from 43 to 81, with a group 
average of 58.5. The lowest 10 per cent in physical tests had mental 
averages which ranged from 27 to 51, with an average of 39.0. Thus the 
group of boys selected on the ground of physical ability, with an average of 
percentile ranks 49 points above that of the group selected on the ground 
of physical inferiority, also proved to have an average of percentile ranks 
in mental ability which was 20 points above that of the inferior group 
physically. 

When the various kinds of work performed by boys of the highest 10 per 
cent physically are studied with reference to mental averages, we find that 
most of the groups fall between 55 and 60. Boys who ran errands are scat- 
tered throughout the entire range of mental averages from 45 to 81. The 
average for the group is the same as that of the general average—58. The 
factory workers range from 43 to 77, with an average of 56.5. Helpers in 
stores vary from 45 to 77, with an average of 61.7. Office helpers, who are 
for the most part errand boys attached to offices, have the same mental 
average as the entire group—58. The clerical workers contained one in- 
dividual with a mental average of 45. Aside from this instance they range 
from 57 to 81, with an average of 67.4. Delivery boys and drivers have 
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been grouped together. They range from 45 to 67, with an average of 53.7. 
The two recorded as salesmen proved to be errand boys who were allowed 
to help with sales at times. They ranked 49 and 47 in mental average. The 
stock keepers—except for one who ranked 81—belonged in the range from 
43 to 52. The one very high record brings up their average to 55. 

These observations indicate that boys who held clerical positions were a 
highly selected group. Of the nine boys of this group, six were found also 
in the highest 10 per cent mentally. The errand- and office-boy groups were 
not selected but. represented about the average and the distribution of the 
whole. Boys of all grades hold these positions during their early wage- 
earning years. The factory group also had a wide range, but tends to be 
selected from the somewhat inferior mentally, with an average slightly 
below that of the errand boys. Delivery boys and drivers represent the 
poorest group mentally of any. The stock keepers, with one exception, 
also rank well down in this series. 

When we turn to a consideration of the mental averages of the 10 per 
cent of boys who rank lowest in physical tests, the whole range of values 
is, as we have seen, dropped 20 points on the scale. The values of the 
mental averages for this group range from 27 to 51, with a group average of 
39. The two sets of values, therefore, overlap only between 43 and 51. 
When averaged separately for kinds of work done, slight variations only 
appear. The lowest occupation mentally is store helpers, with an average 
-of 37.1, and the highest stock keepers, with an average of 43.6. Errand boys 
and factory workers have the same average—39.3 and 39.7. Delivery boys 
and drivers are somewhat better, with an average of 41. There are no 
clerical workers in this group, and but one stray office boy, with a rank of 
34. There were but two boys employed in the printing trade, and they had 
mental averages of 42 and 45. 

Our general conclusion is that clerical work is not found at all in the 
group which ranks poorest in physical tests, but is an important occupation 
for the group which ranks best physically. However, the indication is that 
the basis of selection is not primarily physical, but mental—an indication 
that is confirmed when the two extreme groups mentally are studied. 
Errand boys and factory workers are found scattered throughout both 
groups. Little selection on the basis of ability is indicated. Delivery and 
wagon boys, and stock keepers are found in both groups. They rank 
mentally toward the lower end of the top physical group and toward the 
upper end of the bottom physical group, which suggests that these occupa- 
tions are suited to a middle grade of mental ability. It remains to be seen 
whether differences will appear when a finer analysis of the exact kind of 
work is undertaken. 

The next point to consider is the kinds of work performed by the highest 
and lowest 10 per cent of boys mentally. Errand-boy positions are of about 
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the same frequency in the two extreme groups mentally as they were in 
the two extreme groups physically. Twenty-one of the highest group 
held thirty-four errand-boy positions, and twenty of the lowest group held 
forty-three positions. Factory work in this case also constitutes the largest 
single occupation. Of the thirty-seven boys in the highest 10 per cent 
mentally, eighteen held fifty-eight factory jobs; while of those in the lowest 
group, twenty-five held sixty-seven jobs. For the highest 10 per cent 
mentally, factory jobs thus constituted 33 per cent of the total number of 
positions, while for the lowest 10 per cent they constituted 41 per cent. 
The proportion of factory workers for the two physical extremes was 45 
per cent. It is significant that the highest 10 per cent mentally have a 
smaller proportion of factory work than the other three groups. Helpers 
in stores are found about as frequently in the highest 10 per cent mentally 
as in the two physical extremes, but the group is small for the lowest 10 
per cent mentally. Office helpers and clerical workers are much more 
frequent in the highest 10 per cent mentally than in any other of the four 
groups. Of the thirty-seven boys, eight held twelve positions as office 
helpers, and twenty-one held thirty-one positions in clerical work. In the 
lowest 10 per cent mentally, there are three recorded as holding office or 
clerical positions. Delivery boys and drivers are more frequent among the 
lowest than among the highest group mentally. Shipping clerks are found 
equally in the two extreme groups mentally and are more frequent among 
them than among the physical extremes. There were but two shipping 
clerks in the physical extremes, while there are eight in the mental extremes 
—a fact which suggests that a median grade of physical ability is probably 
the chief requirement. 

The average in physical tests for the two extreme groups mentally is 57.5 
for the highest group and 38.7 for the lowest group. It is interesting to note 
that the mental averages of the extreme physical groups are about the 
same as the physical averages of the extreme mental groups. The physical 
averages of the two mental groups seem to bear no consistent relation to 
occupation (see Table 627). The trend of the two sections of the table 
indicates that in so far as choice of work bears any relation to the mental 
or physical level of the individual, it is the mental rather than the physical 
ability which is influential. 

So far our study of the kinds of work performed seems to indicate that 
there is little selection, either on a physical or on a mental basis, except that 
those with a high mental rating are selected for clerical or office positions 
and are found less frequently in factories. Errands and factory work are 
stock occupations for the group no matter what the mental or physical 
status, though factory work is somewhat less frequent among the very 
superior mentally. Wagon boys and drivers are infrequent among those 
who rate high mentally, but are found in all the other groups. Stock keepers 
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are scattered impartially through the four groups. Shipping clerks seem 
to be drawn from those of moderate physical ability, but without much 
reference to mental ability. 

Since the group of factory workers was so large in every classification, it 
seemed worth while to try to analyze further the exact kinds of work per- 
formed to see if they bore any relation to mental or physical ability. The 
factory positions of the boys were classified first under the headings: shoe 
factory, wood-working trades, metal-working trades, and miscellaneous. 

The results of this classification for the four extreme groups of boys is 
presented in Table 628. The chief difference which appears between the two 
physical extremes is that the superior group has a larger proportion in the 
metal-working trades (38 per cent as against 29 per cent), and the inferior 
group a larger proportion in miscellaneous factory jobs (31 per cent as 
against 20 per cent). The proportions of the two found in shoe factories 
(37 per cent and 33 per cent) and the proportion in wood-working trades 
(6 per cent and 7 per cent) were very similar. As a final step in the com- 
parison of the two physical extremes, the exact kind of work performed by 
the two groups in each case was studied. The two groups of shoe factory 
workers show the following differences. Among the boys of the superior 
groups were two who succeeded in the cutting room—the most skilled and 
aristocratic department of the shoe factory. One of these boys stayed four 
years in the cutting room and was well on his way to be a skilled cutter. 
This boy belonged also in the highest group mentally. The second boy 
spent two years in the cutting room. In the inferior group was one boy 
who was tried in the cutting room for a year, and then demoted to be a 
last-boy. Of the twenty-seven positions in shoe factories held by boys of the 
lowest 10 per cent physically, sixteen were simple hand jobs, such as odd- 
shoe boy, inker, tack puller, wetter-up, last-boy, or buttoner and lacer. Of 
the thirty in the highest group, nine positions were of this class. The high- 
est group, on the other hand, held a greater variety of miscellaneous jobs 


TABLE 628 


CLASSIFICATION OF FACTORY WORK PERFORMED BY BOYS DUR- 
ING THEIR FIRST FOUR YEARS IN INDUSTRY 


Merat- 
SHOR Fac , | Woop-WorKING TRADES MISCELLANEOUS 
Snow Facrory Picchonrs RAR 2 s 
GROUP Tora 
Q Per Per Per 
No. act No. Cent No. Cent No. Cent 
Highest physical . . 30 37 5 6 31 38 16 20 82 
Lowest physical ..| 27 De 6 7 24 29 26 31 83 
Highest mental .. . | 19 33 2 3 18 31 19 33 58 
Lowest mental .. . 21 31 a 10 10 15 29 43 67 
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somewhat better in type, such as breaster, turning channels, preparing 
work for stitching, boxing and shipping shoes, assorting and getting out 
lasts. None of the boys in the highest group held the simplest types of 
hand work as long as a year, while in the lowest group there were two who 
spent two years inking edges and soles, one who spent three years pulling 
tacks, one who spent two years as an odd-shoe boy, one who spent a year 
as a last puller, and one who spent a year inking edges. 

Aside from the fact that more boys of the highest 10 per cent obtained 
positions in the metal trades, there is comparatively little difference in 
their records. A few more of the superior were given work with machines, 
but the positions were, on the whole, of short duration for both groups. 
Only six in each group held their jobs as long as a year, and only two 
superior boys and no inferior ones for two years. 

The miscellaneous factory jobs, too, show a little difference in type 
between the superior and inferior groups. Six in each case were employed 
in operating various types of machines—a larger proportion of the superior 
than of the inferior group. Six of the inferior and three of the superior were 
employed in various jobs connected with printing. The three for the superior 
boys were all press-feeding jobs. Two of the inferior ones were press feed- 
ing and the others were bronzer, fly boy, straightening sheets, and learning 
printing (for a very short time!). For the rest, general utility and packing 
jobs are found in both groups. Cleaning lamps, cleaning glass, and sorting 
laundry bundles are jobs found among the inferior only. 

The groups of mental extremes show greater differences in kind of 
factory work done than the groups of physical extremes (see Table 628). 
The superior mentally have 31 per cent of their number in metal-working 
trades, while the inferior have but 15 per cent. The inferior mentally have 
the largest proportion of miscellaneous jobs of any—43 per cent. The 
superior mentally have but 33 per cent. The inferior have 10 per cent in 
wood-working factories, while the superior have but 3 per cent. 

The careers of the two extreme mental groups, when analyzed for exact 
kinds of work performed and for length of stay, show further differences. 
Of the nineteen positions held by mentally superior boys in shoe factories, 
three were on machines, one was in the cutting room, one was turning 
channels, and one was learning skiving. Not one boy of the inferior group 
was given charge of a machine, nor was a single one turning channels or 
learning skiving. The work performed by the inferior group was routine 
hand work such as inking edges, wetting-up, pulling tacks, beating out 
welts, or last-boy. The length of time that positions in shoe factories were 
held is also significant. The superior boys, except the one who was four 
years in the cutting room and thus well on his way to the best paid and 
most aristocratic job in the factory, held their places a shorter time than 
the inferior ones. Of the nineteen positions held by superior boys, fourteen 
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were held less than a year. One boy who was on a machine, feeding heels, 
held the job a year and a half. One odd-shoe boy and one boy who turned 
channels held the jobs for a year. In one position, held for a year, the exact 
kind of work is not specified. Among the boys of the mentally inferior 
group, One spent three years as an edge inker and last puller; one spent 
three years as a stitching cleaner; one spent two years beating out welts; 
one spent two years wetting up and pulling tacks; one spent one year in the 
cutting room, but did not succeed and was demoted to be a last-boy; one 
spent one year as a wetter-up and getting out work; one spent one year as a 
tacker; one spent one year in inking edges; and one spent one year as a 
helper in the lasting room. 

The situation in the metal trades shows the superior boys getting the 
better jobs and holding them longer. The inferior, except for the few 
positions in simple handwork, do not stay long in metal trades. Of the 
eighteen positions in metal trades for the superior boys, five were for a year 
or more, and three of these were on machines—one in press feeding, one in 
operating a drill press, and one on a finishing lathe. The other two were 
moulding for a casting company and brass-wrapping. Of the shorter jobs 
held by the superior boys, four were on presses or lathes, one was riveting, 
one was galvanizing, one was core-making, and three were on tin work. Of 
the ten jobs held by inferior boys, one was for two years in wrapping 
valves, and one for one year in moulding. Of the eight short-time jobs for 
inferior boys, six were on machines and two in simple handwork. 

The two mentally superior boys in the wood-working trades were em- 
ployed a few months each in catching behind a saw. The seven jobs for 
inferior ones were all of short duration, and except for one in machine 
work, were simple hand jobs in bench work, sandpapering, etc. 

The miscellaneous factory positions of the two extreme groups in mental 
ability are hard to compare, but even these casual occupations show a tend- 
ency to give the superior kind of work to the superior boys. Of the nine- 
teen miscellaneous factory jobs for superior boys, there were six in machine 
operating, three in packing goods (soap, thermos bottles, and underwear), 
two piano factory jobs (filing hammers and polishing), one in carbon measur- 
ing for a battery company, one inspecting cells for a battery company, one 
making points for a fountain pen company, one general assembling in alamp 
company, and two in tailor shops, one in a tin shop, and one in plating. 

Of the twenty-nine miscellaneous factory jobs of the mentally inferior 
boys, five were on machines, four were in glass factories in cleaning glass and 
helping, five were in packing goods (candy, bottles, leather goods, and 
shirts), seven at a variety of simple hand jobs in various factories, one 
carrying cases at the abattoir, one cutting and trimming leather, one mould- 
ing batteries, one bottle washer, one sorting bundles in a laundry, one 
learning cutting with a tailor (but he held five other jobs the same year!), 
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one assistant in the car-repairing department of a railroad, and one helping 
to mix pie for a pie company. 

Of the twenty-seven miscellaneous occupations of the boys who were 
physically superior, thirteen were in connection with trades, as follows: 
three were connected with butchering—pork butcher, butcher’s apprentice 
and cattle-killer, all held by the same boy; one was in upholstering; three 
were in paper hanging for an interior decorator—all held by the same boy; 
two were helper and apprentice to an electrician—both held by the same 
boy; one was a locksmith’s apprentice; one was a position in drafting in a 
blue-print room; one was an engineer on a river steamer; and one was a 
plumber and gas-fitter’s assistant. The other fourteen positions were as 
follows: one collector and messenger for the telegraph company; one 
jockey at the race course; one elevator boy; two jobs as bartender in a 
saloon—both held by the same boy; one bottle-filler in a wine house; one 
cooker of fruit for a pie company; two jobs in a theater as assistant to the 
property man—both held by the same boy; two jobs as helper at a hot- 
tamale stand—both held by the same boy; one general utility job; one 
helper for an advertising company; and one boy in the House of Refuge for 
delinquency. 

Among the eighteen miscellaneous jobs of the boys in the inferior group 
physically, only three were in connection with trades: one pharmacy clerk; 
one helper to a horse-shoer; and one assistant to a carpenter and contractor. 
The others were as follows: three general utility jobs; two positions as bell- 
hops in hotels; one paint-mixer who was also office boy; one laborer in rail- 
road shops; one washer of bottles in a brewery; one job in the corking de- 
partment of a brewery; one oiler for an ice company; one helper in a 
laundry; two boys who went on hoboing trips; and one in the House of 
Refuge for delinquency. 

The superiority of the kinds of miscellaneous work done by the physically 
superior boys is very evident. Perhaps it is not fair to class hoboing and 
residence in the House of Refuge as ‘‘jobs” but they are certainly occupa- 
tions which should be noted. 

Turning now to the miscellaneous occupations of the two mental ex- 
tremes, we find that of the fifteen miscellaneous jobs of the mentally su- 
perior boys, nine were in connection with trades or professions, listed as fol- 
lows: one was a surveyor’s assistant; one was learning house painting; one 
was a paper hanger’s apprentice; one was a plumber’s apprentice; one was a 
locksmith’s apprentice; one was learning the tinning trade; one was press- 
ing for a tailor; and two jobs—held by the same boy—were as helper in a 
chemical laboratory. The other six occupations were: one cook on a 
railroad; one head mangle-hand in a laundry; one florist’s helper; one 
helper to an advertising company; one general utility boy; and one at- 
tending business college. 
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TABLE 629 


POSITIONS HELD AT THE END OF FOUR YEARS OF EMPLOYMENT * 


Boys 


Hicuest 10 Per Centr Puysican 


Lowest 10 Per Cent Puysicau 


Office Work 
(2) Filing clerk—life ins. company 
(3) Office clerk—asbestos company 
(4) Office work—railroad company 
(1) Filing clerk—gen. elec. company 
(5) Time-keeper—abattoir 
Order clerk—candy company 


Shipping clerk—musie company 


Stock Keepers 
Tailor 
Wholesale drug company 
Florist 
(6) Electric supply company 


Trades 
Paper hanger 
Electrician’s apprentice 
(7) Locksmith’s apprentice 
Engineer—river steamer 
(8) Cutter—shoe factory 
Butcher—killing cattle 
Upholstery 
Machinists’ apprentice 2 


~ 


Pharmacy clerk 
Learning printing 


Machine Operating and Factory Work 
(9) Finishing lather 
Lathe hand 
Machine hand-furniture factory 


Job press 

Heating rivets 

Polishing watch cases 

Assembling motor parts 
Shoe factory jobs 3 

All round man and assorter 

Shipping room hand 

Breaster 


Lathe hand 4 

Shaper 

Vise hand 

Hand press—embossing 

Running a card cutter 
(10) Punching machine—lamp company 
(11) Nickel plating 

Foundry hand 

Tool-boy for a machinist 
(12) Moulding batteries 
Shoe factory jobs 7 
(13) Last puller 

Sewing lasts 

Rubbing down channels 

Odd-shoe boy 

Breast sander 

Pulling tacks 

Inking soles 
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TABLE 629—Continued 
Boys 


ee 


Hiauest 10 Per Cent PHYSICAL Lowest 10 Per Cent PHysicaL 


Driver or Chauffeur 


Furniture company (4) Department store 
Tce wagon Private family 
Pie wagon 

3 2 


General Utility and Odd Jobs 
(15) Brass works 
1 


0 
Messenger or Delivery Boy 
(16) Messenger and wrapper—depart- 
ment store 
Delivery boy—cake shop 
0 2 
Miscellaneous 
Bartender Hobo 
Helping in a fruit store’ Bronzer and press-feeder 
Assistant to property man in theater Washing bottles—brewery 
Collector and messenger for telegraph House of refuge 
company Auto-repair shop helper 
Oiler for the ice company 
4 6 
Omitted (lost track of for 2 years) 
3 
Total 37 37 


* Duplicate positions in different groups have been indicated by number in parentheses. 


Of the twenty-two miscellaneous occupations of boys of the mentally in- 
ferior group, only five could be classed as connected with trades: two ap- 
prentices to machinists; two learners in the tailoring trade (pressing and 
cutting); and one employee of the secret service. Two of these positions 
were with the boys’ own fathers, and the secret-service job was with an 
intimate friend of the father. Of the other seventeen positions, six were 
general utility and odd jobs; two were helping mother; one was a garden 
helper; one was a farm helper; one was a city laborer; one was a cook in a 
restaurant; one was filling orders for a truss company; one was setting up 
pins in a bowling alley; two were in the Navy; and one was in the House of 
Refuge for delinquency. The fact that the miscellaneous occupations held 
by the mentally superior boys were of a much better grade than those of 
the inferior group is evident enough. 

As a final method of comparing the extreme groups, the positions held at 
the end of the four-year period of this study have been compared. In 
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TABLE) 629——-Contenued 


Boys 


OOO 


Hiauest 10 Per Cent Menta 


Lowest 10 Per Cent Manta 


Office Work 

Office clerk—gen. elec. company 

(1) File clerk—gen. elec. company 2 

(2) File clerk—life insurance company 

(3) Office clerk—asbestos pipe company 
Office clerk—real estate company 
Office clerk—coffin company 

(4) Office work—railroad office 
Auditor of freight accounts— 

railroad company 

Chief entry clerk— wholesale candy co. 
Bookkeeper—teal estate company 
Shipping clerk—department store 2 
Order clerk—music store 

(5) Time keeper—abattoir 
Shipping clerk—engravers 
Stenographer—ink company 
Bookkeeper—chemical company 


LS 


Assistant shipping clerk—wire 
screen company 


18 1 
Stock Keepers 
(6) Electric supply company Music store 
1 1 
Trades 
Painter Apprentice to machinist 
Paper hanger Finishing and pressing—tailor 
Plumber Assistant to builder and contractor 
Laboratory work chemical company 
(7) Apprentice—locksmith 
(8) Cutter—shoe factory 
6 3 
Machine Operating and Factory Work 
Press feeder 2 (10) Punch press operator 3 
Drill press operator Machine shop (several machines) 
(9) Finishing lather (11) Nickel plating 
Lathe hand (12) Moulding batteries 
Head mangle hand Wrapping machine—bakery 
Tinner Running stripper—paper box 


Core-maker 


factory 


Shoe factory jobs 3 


(18) 


ili 


Last puller 
Shoe repairer 
Beating out welts 


a SEE EE EEE EEE EE 
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TABLE 629—Continued 


Boys 


eS ca00—«—$ FF... — 


Hicuest 10 Per Cent MENTAL Lowest 10 Per Cent MENTAL 


Driver or Chauffeur 
(14) Department store 
Wagon helper for a fruit dealer 
(father) 
Delivering ice 
0 3 


General Utility or Odd Jobs 
Department store Carriage company 
(15) Brass works 
2 


1 
Messenger or Delivery Boy 
(16) Messenger and wrapper—depart- 
ment store 
Stock boy—milliner 
(0) 2 
Salesman 
Gent’s furnishings Father’s grocery store 
Department store 
2 1 
Miscellaneous 
Soliciting for a pickle company and Entered the Navy 2 
delivering goods Cook in a restaurant 
Telegraph clerk in a branch office 
Painting—candle company 
Filling orders—truss company 
Fitting windows—sash and door 
company 
: Packing goods—department store 
8 
Omitted (lost track of for 2 years) 
0 5 
Total 37 37 


Table 629 the final positions held by the boys of the physically superior and 
inferior groups are classified and arranged in parallel columns. In the su- 
perior group, nineteen of the boys are classed as office workers, stock keepers, 
or employees of skilled trades, while only three of the inferior are found in 
these groups. There are ten superior and twenty inferior ones employed 
at machine tending or other types of factory work. The only boys in either 
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group still employed in errand or general utility jobs are the inferior ones. 
Among the miscellaneous occupations was one inferior boy who had become 
a hobo and one who was in the House of Refuge for delinquency, while no 
superior boy belonged to this outcast group. None of the miscellaneous jobs 
held by the inferior group involved responsibility or the handling of money, 
while all of the miscellaneous jobs of the superior boys had this aspect. It 
is interesting to note that the superior boy who had drifted into the liquor 
trade was a bartender, while the inferior one was a bottle-washer. 

The two mentally extreme groups (Table 629) show as great a contrast, 
though of a somewhat different type. Eighteen of the thirty-seven mentally 
superior boys were in office work by the end of the four years, and but one 
of the mentally inferior. There are more of the mentally superior boys in 
trades (six as against three) and fewer of them in machine operating or 
factory (eight as against eleven), though these contrasts are by no means 
so marked as the corresponding ones of the physical extremes. No mentally 
superior boy was a driver or chauffeur, while three mentally inferior ones 
were. But one mentally superior boy was in the general utility or errand- 
boy class, while four mentally inferior ones were in that group. No sales- 
men were found among the boys of the physical extremes, while two 
mentally superior and one mentally inferior boy were salesmen. The in- 
ferior one, however, was working in his father’s grocery store, while the 
two superior ones were in a men’s furnishing and a department store. But 
one superior boy is classed in the miscellaneous group, and he held a position 
in soliciting trade and delivering goods for a pickle company. There were 
eight miscellaneous jobs for the inferior, the most responsible of which was 
that of telegraph clerk in a branch office. Two of these boys had entered the 
Navy. No boy of the superior group had been lost track of, while five of the 
inferior group had eluded our search for two years. 


SUMMARY OF THE KINDS OF WORK DONE BY BOYS 


Our examination of kinds of work done has shown a much more definite 
relationship to mental and physical ability than did either earning capacity 
or regularity of employment. Since there is so definite and positive a re- 
lationship between mental and physical ability, one cannot consider the 
two entirely without reference to one another. However, the following 
trends seem clear: 

I. Office workers are highly selected on the basis of mental ability and 
are therefore much more numerous in the group of the mentally 
superior than in any other. The fact that office workers are also 
numerous among the physically superior is due to the fact that 
many of the group are also mentally superior. 

II. The superior trades and the better types of factory work are recruited 
from the physically superior who are also of good mental status. 
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The selection seems to be based somewhat more on physical than 
on mental prowess, though this may be due merely to the fact that 
office work has such a strong tendency to attract the mentally 
superior. 

III. Poor mental ability is on the whole a greater handicap for boys than 
poor physical ability. Fewer of the lowest mental group succeed 
even in routine factory work. More of them drop out and are lost 
track of entirely. More of them are found doing miscellaneous 
jobs of an inferior type. 

IV. Almost all of the bad failures belong in one or the other of the inferior 
groups. The boys who became hoboes, those who were placed in 
reformatories (with one exception), those who drifted away and 
left no trace (with one exception), those who entered the Navy— 
all belonged in the inferior groups. (Entering the Navy among 
these young boys means either industrial failure or desire to escape 

the consequences of some delinquency. It could be done only by 
falsifying their ages.) 


The classification of the kinds of work done by girls is presented in Table 
630. The table is to be interpreted the same way as that of the boys. 
Since there were 29 girls, if the four years’ records had been complete, each 
section of the table would represent 116 years of industrial records; but 
because records of some years are lacking in each group, the actual number 
of positions recorded may not represent the group fairly. To reduce them 
all to the same basis, the number of years’ records lost in each group is 
tabulated with the percentage which that number is of the total 116 years. 
Assuming that the number of positions held during the years whose records 
were lost would be proportionate to the known years, a correction has been 
made and the estimated number of positions entered in the table. The 
table shows that of the four extreme groups, the poorest 10 per cent 
physically shift least often and the highest 10 per cent physically most 
often. The two mental extremes fall between the two physical extremes in 
this respect. The highest group mentally shift somewhat less than the 
lowest, though the difference is small. 

The kinds of work done by the four groups is the next point to consider. 
The occupations of importance are factory work, sewing, the various 
department-store positions, and clerical work. When one compares the two 
extreme physical groups, factory work proves to be the most important 
occupation for both. It employs 42 per cent of the superior and 52 per cent 
of the inferior. Sewing comes next in importance for the inferior group, and 
positions in stores for the superior. Sewing takes 11 per cent of the phys- 
ically superior and 32 per cent of the inferior, while stores take 12 per cent 
of the superior and 9 per cent of the inferior. Most of the inferior ones in 
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department stores are employed in inside errands. The greatest contrast 
between the two groups comes in clerical work, which constitutes 14 per 
cent of the positions of the superior, but none of the work of the inferior. 
The contrast between the two extreme physical groups is, therefore, that 
while the inferior have a larger proportion in factory work and in sewing, 
the superior have more in department-store positions and in clerical work. 

The two extreme groups in physical tests which we have just compared 
also had mental ratings which have been entered in the table. We have 
seen that on the basis of physical tests the highest 10 per cent have a group 
average of percentile ranks which is 46 points above that of the lowest 10 
per cent. We now find that the upper group also has a group average per- 
centile rank in mental tests which is 20 points above that of the lower group. 
The mental averages of the highest 10 per cent physically vary from 26 to 
75. In discussing results, therefore, we must bear in mind the fact that 
not only is the superior group ahead in the characteristic on which the 
classification is based—physical ability—but it is also ahead in mental 
ability. 

The workers in the various occupations represented in the two extreme 
physical groups show some mental differences which are of interest. The 
girls acting as wrappers and salesgirls in department stores have the high- 
est mental records of any group, with percentile averages of 62.2 and 61.8— 
well above the general average of 56.0. Telephone and telegraph operators 
are next, with a percentile average of 59.7. The clerical workers have only 
the same mental average as the group at large—that is, 56.2. The girls in 
the sewing trade also have the same average as that of the group at large, 
while those in factory work have an average 2 points below that of the 
whole group. The few girls employed in inside errands, outside errands, or 
housework are distinctly below the general average. - 

The girls of the lowest 10 per cent physically had mental percentile 
ranks which varied from 18 to 70, with a group average of 36.0. The 
separate employments show little difference in mental average. All but a 
scattered few of these girls were employed in factory work and sewing. 
Factory workers have a mental percentile rank a fraction of a point below 
the general average, and sewing girls one a fraction of a point above. 
The two girls recorded as sales women had brief careers as clerks in grocery 
stores—one of them a grocery store and saloon combined. None of those 
employed in department stores as wrappers or in inside errands were ad- 
vanced to other positions. They were tried a short time and then dropped. 

The comparison of the two extreme physical groups leads us to conclude 
that factory work and sewing are the only two occupations really open to 
girls of the lowest group physically, while for girls of the highest group, store 
positions, clerical work, and telephone or telegraph operating offer genuine 
possibilities in addition to factory work and sewing. 
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The next point to consider is the occupational differences of the girls 
of the highest and lowest 10 per cent mentally. The girls of the highest 
10 per cent mentally have but 24 per cent of their positions in factory 
work, while those of the lowest 10 per cent have 60 per cent in factory work. 
Sewing claims 28 per cent of the highest group and but 17 per cent of the 
lowest group. There were 20 per cent of the highest group employed in 
stores, and but 8 per cent of the lowest group. Clerical work took 14 per 
cent of the highest group and none of the lowest. 

The physical averages of those in the two extreme mental groups are 
also presented in the table. The differences in physical average among the 
various occupational groups are small and apparently of no significance. 
In the girls’ table, as in that of the boys’, what selection there is with refer- 
ence to occupation seems to bear more relation to mental than to physical 
ability. In the case of telephone and telegraph operating a very high de- 
gree of physical ability united with a mental ability, decidedly above av- 
erage, seems to be the requirement. As in the case of the boys, factory work 
is found less frequently among the girls of the highest 10 per cent mentally 
than in any other group. Factory work and sewing are, however, stock 
occupations for all groups. Clerical work is found only among those who 
are mentally and physically superior. Store positions are far more frequent 
among the two superior than among the two inferior groups. The latter 
statement is particularly true of wrappers and salesgirls. As inside mes- 
sengers the stores employ some very inferior girls, who in no instance were 
advanced beyond this position or retained long in the store. The only 
salesgirls in the two inferior groups were in grocery stores or bakeries, 
while part of the superior ones were in the large department stores. 

The kinds of factory work performed by the four extreme groups of girls 
are summed up in Table 631. Shoe factories constitute about half of the 
number of positions for each group. Only those of high physical rating are 
found in soap factories. Paper box factories employ all groups, but the in- 
ferior—mentally and physically—predominate in numbers. Candy factories 
also employ all kinds, but those of high mental rating are rare. Gum and 
hosiery factories are represented by the two inferior groups only. The flag 
manufacturing company has only those of high physical rating, since the 
two positions listed in the group of the poorest 10 per cent mentally were 
held by a girl who also ranked in the highest 10 per cent physically. 

The only group of factory workers large enough to be worth further 
analysis is that in shoe factories. The kinds of work performed in shoe 
factories by the four groups does not differ in any significant fashion. All 
of them do cementing, stay-pasting, lacing, tip-repairing, sewing linings, 
packing and cleaning, and a variety of other jobs. The difference comes out 
in terms of the length of time the girls remain in the factory (Table 632). 
The twenty-three positions of the lowest 10 per cent physically were held 
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by ten girls. Of those seven worked in shoe factories from three to four 
years, and an eighth one for a year and a half. The twenty positions of the 
highest 10 per cent physically were held by twelve girls. Of these none re- 
mained in the shoe factory as long as three years. There were three who 
stayed two years, and three more who stayed from one to two years. The 
thirty-two positions of the lowest 10 per cent mentally were held by 
eighteen individuals. Of these, four stayed from three to four years, four 
stayed from two to three years, and three more stayed from one to two 
years. The eleven positions of the highest 10 per cent mentally were held 
by six individuals. None of these stayed in the shoe factory as long as 
three years. One of them stayed two years, and three of them stayed from 
one to two years. The inferior, both mentally and physically, are much 
more likely to find in the shoe factory a permanent and satisfying job than 
the superior. For the superior the shoe factory tends to be a temporary 
chance to earn money at an uncongenial job. The fact that at the end of 
the five-year period not one of the mentally superior group was in a shoe 
factory, while seven of the mentally inferior were, and that but one of the 
physically superior (who also belonged among the mentally inferior) was 
in a shoe factory, while five of the physically inferior were, is a further proof 
that superior girls rarely remain in shoe factories. 


TABLE 631 
CLASSIFICATION OF FACTORY WORK PERFORMED BY GIRLS 
DURING THEIR FIRST FOUR YEARS IN INDUSTRY 


Group Shoe | Soap Peper Candy | Gum a, oe Mise. | Total 


ol} 0 } N J ; 
No. %| No. % | No. %| No. %| No. %| No. %| No. %|No. G 


lO 
Highest physical . . |20 43 13 


_ 


9 19] 6 4 971.07 08 OR On co acoel momen Emmet, 

Lowest physical .. |23 47/0: 0] 8 16/3 6|/3 6/3 610 0/9 18] 49 

Highest mental .. . {11 46/0 0/3 131 4/0 0/0 0/0 0|9 38] 24 

Lowest mental .. . (32 50/0 0|8 138)}5 8|2 83|/3 5|2 312 19) 64 
TABLE 632 


LENGTH OF TIME GIRLS REMAINED IN SHOE FACTORIES DURING 
THE FIRST FOUR YEARS 


——————————— 
EE EE EEE EEE 


Group 4 yrs. 3 to4yrs.| 2to3yrs.| 1 to2yrs. eines Total 
Highest physical . . 0 0 3 3 6 12 
Lowest physical . . 2 5 0 1 2 10 
Highest mental. . . 0 0 1 3 2 6 
Lowest mental . . . 3 1 4 3 7 18 


Sanne a 
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The few miscellaneous factory positions held by the four groups show no 
significant differences. The list is as follows: 


Miscellaneous factory positions held by girls during the first four years* 
Highest Physical 
(1) Packing medicines 
Packing art goods 
Enclosing circulars—yeast 
Felting in the action department—piano factory 
Sample paster—woolen company 


Lowest Physical 
Sorting corn—broom works 
Pasting aprons—carriage company 
Power-machine work—mop factory 
Bunch-breaking—cigar factory 
(2) Inspecting on a folding machine—bindery 
(2) Wrapping cards—playing card company 
(2) Covering pneumatics—piano factory 
Glass cutter—glass works 


Highest Mental 
(1) Packing medicines 
Packing sport goods 
Machine operating—garter company 
(2) Inspecting on a folding machine—bindery 
(2) Wrapping cards—playing card company 
(2) Covering pneumatics—piano factory 
Roller—cigar factory 
Paper-bag maker—paper-goods company 
Stacker, bronzer, and gluer—paper novelty company 


Lowest Mental 
Machine operating—mop factory 
Putting bands on cigars—cigar factory 
Packing biseuits—biscuit company 
Paper-bag maker—paper-bag company 
Labelling and wrapping—novelty company 
Folder—paper goods company 
Taking ornaments out of oven—coffin company 
Wrapping butter—creamery 
Packing goods—sporting-goods company 
Hand stamper—printing and engraving 

* Positions held by the same individual in two different groups have been indicated by number. 


A few points of interest appear in a study of the kinds of work done in 
the sewing trades by the four groups. Machine work is rarely given to the 
most inferior mentally. Of eighteen positions in the group, one was for 
machine operating in an overall factory, and two for machine sewing in 
tailoring shops. Of the twenty-nine positions of the superior group men- 
tally, five were for power-machine operating in factories, and seven for 
machine work in tailoring shops. The inferior physically have a good 
proportion in machine work. Of their thirty positions two were for power- 
machine operating and fourteen for machine sewing in tailoring shops. 
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The superior group physically had but thirteen positions in the sewing 
trade of which one was in power-machine operating and two in machine 
sewing. All four groups are employed both in simple hand jobs, such as 
pulling bastings, sewing on tickets, basting seams, or sewing on buttons and 
hooks, and in the somewhat more difficult hand operations of the tailoring 
and dress-making shops. 

The length of time that members of the four groups remained in the 
sewing trades is another point of interest (see Table 633). The thirteen 
positions of the physically superior group were held by eight individuals 
only one of whom remained in the trade as long as a year. None was per- 
manent. The thirty positions of the physically inferior group were held by 
sixteen individuals, of whom eight stayed in the trade three or four years 
(five of them the full four years), two more stayed from two to three years, 
and six less than a year. The twenty-eight positions of the mentally su- 
perior group were held by thirteen individuals. Of these, four remained 
in the trade three or four years, three remained from two to three years, 
two remained from one to two years, and only four remained less than a 
year. The eighteen positions of the mentally inferior group were held 
by ten girls. Of these one remained four years, one remained two years, 
five remained from one to two years, and three remained less than a year. 
Stated in terms of percentages the facts are as follows. In the physically 
superior group no girl remained more than two years in the sewing 
trade, and one hundred per cent less than two years. In the physically 
inferior group sixty-two and a half per cent remained more than two 
years, and thirty-seven and a half per cent less than two years. In the 
mentally superior group fifty-four per cent remained more than two 
years, and forty-six per cent less than two years. In the mentally infe- 
rior group twenty per cent remained more than two years, and eighty 
per cent less than two years. The trade seems to offer little to those who 
are very inferior mentally, or to those who are very superior physically. 
A very inferior physical ability united with a moderate degree of mentality 
is sufficient for success, though the trade offers scope to those of superior 
mental ability also. 


TABLE 633 


LENGTH OF TIME GIRLS REMAIN IN SEWING TRADES DURING 
FIRST FOUR YEARS 


Group 4 yrs, 3 to4 yrs. | 2to3 yrs. | 1 to 2 yrs. as Mga Total 
yr. 
Highest physical . . 0) 0 0 il i 8 
Lowest physical . . 5 3 2 0 6 16 
Highest mental Y 2 > 2 4 13 
Lowest mental . . . 1 0 1 5 3 10 
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The miscellaneous occupations of the four groups of girls are so small 
that they can be easily listed. 


Miscellaneous Occupations of the Four Groups of Girls * 
Highest Physical 
(1) Stock keeper, mail-order filler, and telephone operator 
Department store (four years) 
Business college or school (three years) 
(2) Millinery—making hats (three years) 
Painter of postals—art company (one and one-half years) 
Assistant to a photographer (less than a year) 
Married (three girls) 
Hotel waitress (less than a year) 
Lowest Physical 
(3) Ironing collars—laundry (less than a year) 
Sorting goods—tailor shop (four years) 
Married (one girl) 
Highest Mental 
(1) Stock keeper, mail-order filler, and telephone operator department store (four 
years) 
Business college (one year) 
School (one-half year) 
(2) Millinery—making hats (three years) 
Millinery—apprentice and trimmer (four years) 
Tying books—art company (one year) 
Married (one girl) 
Lowest Mental 
(3) Ironing collars—laundry (less than a year) 
Singing in a theater (less than a year) 
Telephone operator and typist—wholesale millinery (one and one-half years) 
Hand-painting—art company (two and one-half years) 
Waitress—restaurant (less than a year) 
Married (singing in a theater at night) 
Dead 

* Duplicate positions in different groups have been indicated by number. 

There are a few interesting points to note about these lists. The only girls 
in the millinery trade belong to the two superior groups. The only girls who 
had returned to school or business college are found in the two superior 
groups. One girl, who wassuperior both mentally and physically, held a good 
position in a department store for four years. The only instance of a four- 
year position among the inferior girls was one for sorting goods in a tailor 
shop, held by a girl who was physically inferior. The girl in the lowest 
group mentally who held a position with a wholesale milliner as a telephone 
operator and typist for a year and a half was unusual in that she was 
physically mature, good-looking, well-dressed, and fluent in language. Her 
chief duty was answering the telephone, and she had a long-suffering em- 
ployer. It is also interesting that while three girls in the physically superior 
group were married, only one in each of the others was. Perhaps general 
physical maturity played a part in determining the early marriage. 

The final method of comparison is by means of an analysis of the 
positions held by the girls of the four extreme groups at the end of four 


years of industrial life (Table 634). In the case of the two physical 
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extremes the chief contrast is that the inferior girls are found almost exclu- 
sively in factory work and sewing while the superior are scattered among 
office work, factory work, sales positions, telephone and telegraph oper- 
ating, and several miscellaneous occupations. Not one inferior girl is 
found in office work, while seven of the superior are. There are sixteen of 
the inferior and but six of the superior in factories. There are eight of 
the inferior and but one of the superior in sewing trades. No inferior girl 
is found in sales work, telephone or telegraph operating, while five superior 


TABLE 634— POSITIONS HELD AT THE END OF FOUR YEARS* 
Girls 


Hiacuest 10 Per Cent PHYSICAL Lowest 10 Per Cent PuHysican 


Office Work 
(2) Gen’] office work—linotype company 
(3) Cashier—department store 
(4) Mail order clerk and telephone op- 
erator— department store 
General office work—laundry 
General office work 
General office work—investment 
company 
(15) Cashier— grocery store 


7 0) 
Factory Work 
Wrapping soap—soap factory Shoe factory 
Wrapping soap—soap factory Trimming and laying on linings 
Packing soap—soap factory Unties work 
(14) Press-feeder — flag company Making linings 
General factory work—flag com- Folder 
pany Vamp lining 
(1) Packing medicine Pressing seams 


(8) Candy factory—packer 
(9) Candy factory—carrying trays 
(11) Paper-box factory—covering ma- 
chine 
— topping and labeling machine 
Broom factory—sorting corn 
(10) Hosiery factory—knitting machine 
Tailor factory—sorting goods 
Cigar factory —bunch breaking 
(12) Gum factory—packer 
(13) Piano factory—covering pedals 


6 16 
Salesgirl 
Candy store 
Grocery 
(7) Creamery and butter store 
3 0 


* Duplicate positions in different groups have been indicated by numbers in parentheses, 
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TABLE 634—Continued 


Girls 
Hieuest 10 Per Crenr Puysican Lowest 10 Per Centr Puysican 
Sewing Trades 
(6) Power machine—skirt and suit Machine sewing—tailor 
company Hand sewing—tailor shop 
‘Trimmings—wholesale clothing 
Sewing room—overall factory 
Giving out work—tailor 
Power machine sewing—overall 
company 
Finishing—uniform makers 
Making sleeves—tailor 
1 8 
Telegraph and Telephone Operator 
Telegraph operator 
Telephone operator 
2 0 
Married 
3 1 
Miscellaneous 
Inside messenger— department store Wrapper—department store 
(5) Millinery—making hats 
House work— private family 
In school 
Painting postals—art company 
5 1 
Lost 
2 3 
Total 29 29 


ones are found in these occupations. There are three of the superior and 
but one of the inferior married. The kinds of factory work in which 
the two groups are employed is completely different. There are six inferior 
and no superior girls in shoe factories. There are two inferior girls in 
candy factories and two in paper-box factories, but no superior girl in 
either. On the other hand, there are three superior girls in soap factories 
and two in flag factories, but no inferior girl in either. 

The two mental extremes (Table 634) show somewhat different types of 
contrast. The superior ones are found in office work, sales positions, sewing, 
and millinery, while only a scattering few of the inferior are in these 
groups. The inferior are found in factory work and in a few miscellaneous 
jobs. Two of them were helping at home, and three were lost, while no 
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TABLE 634—Continued 


Girls 


ee ———EeEeEeEeEeEeEeEEEE 


Hicuest 10 Per Cent Mentau 


Lowest 10 Per Cent MENTAL 


Office Work 
(2) General office work—linotype com- 
pany 
(3) Cashier in tube room—department 
store 


(4) Mail order clerk and telephone op- 
erator—department store 
Stenographer — wholesale millinery 
company 
Cashier— department store 
Office work and filing—soap factory 
General office work— wholesale gro- 
cer 
Clerk in payroll office—shoe factory 
Stenographer— sewing machine com- 
pany 
Bookkeeper—city ice company 
10 
Factory Work 
(1) Packing medicines 
Packing sporting goods 
(13) Covering pedals—piano factory 


Telephone operating and typing — 
wholesale milliner 
(15) Cashier— grocery store 


Shoe factory— 
Rubbing down seams 
Tongue liner 
Tongue stitcher 
Rubber off and sock liner 
Cementing and trimming 
Finishing machine 
Candy factory— 
(8) Packer 
(9) Carrying trays 
(11) Paper-box factory—covering ma- 
chine 
(10) Hosiery—knitting machine 
(12) Gum—packer 
Biscuits— packer 
(14) Flag company—press feeder 
Printing and engraving—hand 
stamper 
14 


Salesgirl 
Department store 
Tce cream soda counter 
(7) Grocery store 
Creamery and butter store 


Bakery 
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TABLE 634—Continued 
Girls 
ecu—eaeS—QV0NnNewnj{eaoaeooeoeyeleyey*loeleloyoeleo0o0Q=Q=$~$”$”*q*c*q*XqXQM eee eo 
Hicuest 10 Per Cent Menta Lowest 10 Per Cant Menrau 


Sewing Trades 
Sewing-room— department store Examiner—house-dress factory 
Sewing-room— overall company 
Power-machine operator—overall 
company 
Making coat linings—tailor 
(6) Power-machine operator—skirt and 
suit company 
Cutting pockets— tailor 


6 il 
Millinery 
(5) Making hats 
Trimmer 
2 0 
Helping at Home 
0 2 
Married 
1 1 
Miscellaneous 
Tying books—art company Hand-painting—art company 
Wrapper—department store Errands and hand sewing—uni- 
form company 
Buttoning shirts—laundry 
Housework— private family 
Taking ornaments out of oven— 
coffin company 
2 5 
Lost 
1 3 
Total 29 29 


* Duplicate positions in different groups have been indicated by numbers in parentheses. 


superior girl was helping at home and but one was lost. The same type of 
contrast in factory work obtains as in the case of the physical extremes. 
The inferior are found in shoe factories, candy factories, and paper box, 
gum, and biscuit factories, while no superior girl is found in any of these. 
There were but three superior girls in factories, and they were employed in 
a medicine factory, a sporting goods factory, and a piano factory. No 
inferior girl is found in any of these. The girl employed in packing medicines 
was superior both mentally and physically, but she had been ill and at 
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home during the first three years after leaving school and was really in 
her first year of industrial work. The one employed in the piano factory 
was superior mentally, but very inferior physically. 

Of the seven girls who were superior both mentally and physically, three 
were in office work, one a salesgirl, one in millinery, one in the tailoring 
trade doing power-machine operating, and one in factory work—the one 
who had been ill at home for three years and was in her first year of in- 
dustrial work. Of the seven girls who were inferior both mentally and 
physically, two were in candy factories, one in a paper-box factory, one 
in the hosiery mills, one in a gum factory, and two could not be found. 


SUMMARY OF THE KINDS OF WORK DONE BY GIRLS 


I. The chief contrast in occupations between girls who are superior and 
those who are inferior consists in the fact that superior girls are 
found far more frequently in clerical and store positions and in- 
ferior ones in factory work. This distinction rests more upon 
mental than upon physical differences. 

II. The sewing trade is entered by comparatively few of those who are 
superior physically. It offers a real opportunity to those who are 
very inferior physically but have a somewhat better mental en- 
dowment. It also offers opportunities to those of excellent mental 
endowment but less physical skill. Those who are most inferior 
mentally do not find permanent employment in the sewing trades. 

III. The only girls who entered the millinery trade from the four groups 
were two who were mentally superior. One of them was also 
physically superior. They are permanent and successful in the 
trade. 

IV. The only girls in the four groups who entered telephone or telegraph 
operating were three who were physically superior. None of them 
was mentally superior. Two of them were successful. 

V. Factory work is much less common among the mentally superior 
than in any other group. The kind of factory work performed by 
the superior and the inferior differs somewhat, and the permanence 
of factory work differs greatly. About half of the factory work per- 
formed by each group is in shoe factories, but while many of the 
two inferior groups settle down to work year after year in shoe 
factories, few if any of the superior remain. Paper-box and candy 
factories employ all groups, but the inferior are more numerous and 
more permanent. Chewing-gum factories and hosiery mills have 
only inferior girls. The soap factories and the flag company have 


only those who are physically superior, though one of them was 
also mentally inferior. 
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SUMMARY OF CHAPTER XI 


I. Ability and earning capacity. 


(1) The only instance in which ability among children who leave school 
at fourteen has a marked effect on earning capacity is that of physical 
ability among boys. The general correlation between measures of 
physical ability and earning capacity is positive for boys and large 
enough to be significant. The difference between the earning capac- 
ity of highest and lowest 10 percents in physical tests is also large 
and consistent from year to year. Mental superiority in boys gives 
but an insignificant advantage in earning capacity. In the case of 
girls, while the differences are very small, the inferior tend to earn a 
little more than the superior. 

(2) The earning capacity of the inferior tends to improve at a faster rate 
during the first four years than that of the superior. In the fourth 
year, while superior boys remain superior in earning capacity, they 
are relatively less so than in previous years. The superior mentally 
have an average weekly wage smaller than the inferior in the fourth 
year. The inferior girls, by the fourth year, rank ahead of the 
superior in every measure of earning capacity. 


II. Ability and regularity of employment. 


Boys who are superior either mentally or physically are employed 
a somewhat greater proportion of the year than boys who are in- 
ferior. The physically superior are also steadier in the sense of hold- 
ing positions longer and thus having fewer positions in the course 
of a year. The mentally superior, on the other hand, hold more 
positions in the course of the year than the inferior. All these rela- 
tionships are reversed in the case of girls. The inferior, both in 
mental and in physical standards, are employed a greater proportion 
of the year than the superior. The inferior physically are also steadier 
in the sense of holding fewer positions a year and holding them 
longer than the superior, while the inferior mentally hold more 
positions a year than the superior. The fact that differences between 
the extreme groups, whether mental or physical, boys or girls, are 
so small, is the most striking fact of all. 


III. Ability and kinds of work done. 


Very marked and decided relationships appear between grade 
of ability, mental and physical, and kinds of work done both among 
boys and among girls. 
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(1) Clerical workers, whether boys or girls, constitute a goodly propor- 


tion of the very superior, but are not found among the very inferior. 
The basis of selection is mental ability, but they are also of good 
physical ability. 


(2) Employees of stores, particularly those in selling or in wrapping, 


which leads to selling, are found in large proportion among the 
superior, but are very infrequent among the inferior. 


(3) Those who succeed in skilled trades, such as paper hanging, lock- 


smithing, cutter in a shoe factory, electrician, or engineer in the case 
of the boys, and millinery, telegraph or telephone operating among 
the girls are found in the two superior groups. 


(4) Factory work is common to all four groups of both sexes, but is 


much less frequent among the mentally superior boys and girls than 
in the other three groups. In both sexes, differences in factory em- 
ployments appear between the extreme groups in terms of the kind 
of work done and of the length of time positions are held. The in- 
ferior boys and girls accept the more routine and unskilled types 
of factory work and stick to the job, often year after year. The 
superior, in spite of the fact that they are much more apt to get the 
good jobs, stay in factory work a shorter time. 


IV. Ability and social and industrial failure. 


The present study offers as indications of social and industrial 
failure, those who disappeared and left no trace behind, those who 
became hoboes, those who were placed in reformatories, and those 
who entered the Navy. The only suggestions of social failure among 
the superior were a few who were lost, and one boy who was under 
institutional care for ashort time but later made good. The majority 
of those who disappeared and all of those who became hoboes or 
entered the Navy were in the very inferior groups. Among girls, 
those who disappeared constituted the only cases of social and in- 
dustrial failure. They were more numerous among the inferior than 
among the superior. 


V. Conclusions. 


There seems to be little doubt that tests of the type employed in 
this study do measure ability. Not only their significant relation 
to school success, but their use in the Army and in various industrial 
undertakings establish the genuineness of the measure. Granting 
this, one is astonished to find ability so little recognized among 
the beginners in the industrial world in terms either of earning capac- 
ity or of steadiness of employment. Physical skill among boys 
commands a somewhat higher rate of pay, but mental ability gives 
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no appreciable advantage. In the case of girls, inferiority, both 
mental and physical, gives a slight advantage. Industry is far more 
discriminating when it comes to kinds of work done. The con- 
clusion is obvious. The jobs demanding more ability, such as simple 
grades of clerical work, salesmanship, or the early years in a skilled 
trade, are paid no better than the most routine and unskilled jobs. 
Not only does this hold for the first four years, but it is even more 
marked in the fourth year than in earlier ones. The fact that the 
superior children prefer so much to have the clerical, selling, or 
skilled trade positions, makes them willing to take these positions 
without additional pay. The employers pay only what they have to. 
The employer’s usual comment—“ the child isn’t worth any more ’’— 
merely means that he can be obtained in sufficient numbers at that 
price. This study has shown that a vast number of the tasks of the 
industrial world can be satisfactorily performed by the very least 
well-endowed members of the community. Since they prove steadier 
workers at the routine and unskilled jobs, it is probably fairer to say 
that they are better qualified to fill the positions than the superior. 
This must mean that a vast number of people are employed at tasks 
which are beneath the level of their abilities, and are therefore ready 
to compete for a chance to be employed at a more congenial task, 
even at the same rate of pay. 

The whole picture with regard to girls suggests that there is little 
real demand for girls in the industrial world, and that what little 
demand there is, is for inferior rather than for superior ones. Every 
placement secretary knows how much more frequent are the calls 
for boys than for girls on the part of employers, and how much more 
difficult girls are to place. The variety of positions and of industries 
open to boys (see Chapter X) is very much greater than in the case 
of girls. In the instances in which boys and girls are taken in large 
numbers by the same industry, it is very noticeable that the best: 
paid work and the greatest proportion of the skilled work, goes to 
boys and men. The shoe industry is the best instance in our own 
series. The only skilled work given to women is some of the power- 
machine sewing, and that is paid for at a rate very much below that 
of the skilled jobs of the men. Our study of the kinds of boys and 
girls who enter the shoe industry and remain in it has shown that a 
much better grade of boys than of girls become shoe-factory opera- 
tives. The reason is doubtless that a good grade of boys are in de- 
mand in the trade for the variety of skilled or semi-skilled jobs it 
offers to them, while the girls who are wanted are the inferior ones 
who will be content with routine hand work or very simple machine 
tending year after year. What is true of the shoe factory is true on a 
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larger scale for the industrial world in general. It makes some de- 
mand for ability in boys—particularly physical ability—to fill a 
variety of semi-skilled positions, but all it requires of girls is a dull 
spirit and a trifle of physical equipment which the poorest of them 
can furnish. 

That differences in ability between the two sexes are not respon- 
sible has been amply shown by this study as well as many others. 
During the war so many tasks thought suitable to men only were 
easily and successfully performed by women that many an ancient 
faith as to what women could and could not do had to fall. Once 
more we are finding that the guiding principle of human affairs is 
not rhyme, or reason, or scientific fact, but the fitness of things as 
seen through the eyes of custom and prejudice. 

The results of this study are in accord with other data. No 
adequate studies have been made of the relation between mental 
ability as measured by tests, and earning capacity. Studies of the 
relation between school grade completed and earning capacity have 
usually been based upon wider differences in educational attainment. 
The widely quoted statistics published by the Bureau of Education 
showing the large difference in earning capacity between those who 
leave school at fourteen and those who leave at eighteen, are based 
upon a contrast between those of approximately elementary school 
and those of high school attainment. There is room for further 
verification of this comparison based upon larger unselected groups. 
Meanwhile the conclusion that every additional year in school, or 
unit of school completed, means a proportionate increase in earning 
capacity is obviously not justified. Three years of additional school 
attainment in elementary schools makes no difference in earning 
capacity. 

The relationship between kind of work performed and level of 
ability has been made on a large scale by the Army mental tests (1) 
since our data were completed. The general relationship shown 
in this study between poor ability and low-grade routine work, good 
ability and skilled trades, sales work and clerical work, is amply 
demonstrated by the Army results. The Army series, representing 
as it does not merely wide differences in ability but also wide differ- 
ences in education, is not so well able to show what may be at- 
tributed to mere ability, with approximately constant levels of 
education. 

A study of the relation between school grade completed and kind 
of work performed by tradesmen, made by Toops and Pintner (2), 
shows a similar tendency for the skilled trades to be recruited from 
those who completed the upper elementary or early high-school 
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grades, and the unskilled and common laborer positions to be filled 
by those from the lower elementary grades. Indeed it seems clear 
enough that unskilled labor in some form is necessarily the only 
field of work open to those who have completed only the fifth 
or sixth grade of the elementary school. In most instances, degree 
of ability is closely related to the amount of education attained. 
Just how much of the industrial fate of an individual to charge 
to ability, and how much to degree of education, no one can be 
sure. This much, however, can be stated. Individuals whose 
school retardation and school leaving is conditioned primarily by 
poor ability, could not have succeeded at higher levels even though 
they had remained in school. On the other hand, individuals of 
excellent ability have but a limited chance in the occupational 
world without education beyond the level of the elementary school. 
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CHAPTER II 


SOCIAL STATUS OF THE FAMILIES OF WORKING AND SCHOOL CHILDREN 


In estimating the social status of the children. studied, two classes of 
data are available. The first consists of facts bearing on the general con- 
ditions of life, such as religious affiliations, whether the parents were 
native or foreign-born, the occupation of the father, whether the mother 
worked outside of the home, the number of rooms occupied by the family, 
the presence or absence of lodgers, and, as an indication of stability, the 
number of different schools the child had attended. These records were 
made at the time of the first interview with the child. The second type of 
evidence was derived from visits to the homes of the children and esti- 
mates of various factors of home life. The present chapter will have to do 
with the facts derived from the interview, and the following one with the 
attempt to estimate home conditions. 

The tables which have been prepared to sum up the facts with regard 
to social status show the relation to school grade within the working and 
school groups separately, and the summary of the total working and total 
school group for each sex. We will discuss first, the relation between work- 
ing and school groups, and second, the relation to school grade. The rela- 
tion to sex will be pointed out as each factor is discussed. 


CoMPARISON OF WORKING AND ScHooL FAMILIES 
FATHERS’ OCCUPATIONS 


The classification of the occupations of the fathers presented all the usual 
difficulties of a classification of occupations, and the additional one that in 
some cases the occupation was stated in such a way that the exact kind of 
work performed could not be determined. The terms ‘machinist,’ ‘tai- 
lor,” or “factory hand,” cover a multitude of kinds of work of vary- 
ing degrees of skill which could not be taken into account. A “merchant” 
may vary from the proprietor of a fruit stand to a wholesale dealer con- 
trolling many large establishments. The distinction between skilled and 
unskilled labor is an arbitrary and difficult one. The most that can be said 
for the present classification is that it has been entirely consistent in the 
various groups, and that a record has been kept showing what each division 
includes. 

A complete list of occupations classed as skilled labor will be found in 
Table 638. Under unskilled labor, in addition to laborers, the following 
classes of workers were included: porters, packers of glass and china, 
furniture movers, freight-handlers, switchmen, workhouse guards, general 
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TABLE 635 
FATHERS’ OCCUPATIONS 
Boys —M 
GRADE V Gravpzr VI Grave VII Grave VIII Tora 
_OccuPATION 
No. =|’ Goi, | No. | ES, | No. Gane ees Gate |) Ne a 
Dead sare +. 29 24.2 23 18.9 20 18.9 13 20.6 85 BOs 
Deserted or di- 
vorced ... 3 DO) 10 8.2 3 2.8 il heGal alee Amal 
Invalided . . . 2 ow 9} 1G 2; 9 1 1.6 a ie 
Skilled labor 44 36.7 54 44.3 44. 41.5 26 41.1 | 168 40.9 
Unskilled labor Ze et OROn ee 10) 50) 1) lik 10.4 6 0). 1) 8 9.5 
IATCISt eae eae 0 0 0 0 0 
Bank porter. . 0 0 1 9 1 1.6 2 5 
Bankergeya 0 0) 0 0 0 
Broker 48. 2: 0 0 0 0 0 
Collector ... 1 8 1 8 0 0 2 15 
Contractor . . 1 8 1 8 if 9 0 3 Mi 
Detective... 0 0 1 9 0 1 2, 
Farmer or truck 
gardener 0 0 0 0 0 
Insurance agent] 0 0 1 4) 1 1.6 2 = 
Keeper of ball 
grounds. . . 0 0 0 0 0 
Janitor .. . 0 2 1.6 0 0 2 a 
Landscape  gar- 
Gencraearaee 0 0 0 0 0 
Manager (busi- 
mess))ieees Gees 0 0 0 1 1.6 1 BD 
Manufacturer . 0 0 0 0 0 
Merchant... . 5 4.2 4 ORO 3 2.8 3 4.8 15 Bi 7 
Office worker . 1 8 0 il 9 0 2 25) 
Peddler... .. 1 8 0 0 0 1 2 
Piano tuner. . 0 0 0 0 0 
Picture-show 
manager 0 0 0 0 0 
Professions . . 0 0 1 9 0 1 <2 
Public service . 3 2.5 5 Ay 3 2.8 0 11 Dal 
Reporter 0 0 0 0 0 
Retired... . 0 0 0 0 0 
Salesman... 4 Smal 3 20 2 1.9 2 3.2 11 On Hh 
Saloon keeper or 
bartender. . 3 2.5 2 1.6 1 9 2 oe 8 1.9 
Stock keeper 1 8 0 1 9 0 2 £5 
Teamster.. . Ff 5.8 4 Bes | 1G) 9.4 5 Fey | BS 6.3 
Vagabond. . . 1 8 0 0 0 1 a2 
Waiter 2 oe 0 0 0 2 eS 
Whiskey com- 
pounder. . . 0 0 0 0 0 
Not stated 0 1 Ms) 0 it eG aD 
Rotaliee .Abarcec 120 99.9 | 122 |100.0 | 106 99.6 63 99.9 } 411 99.9 
LOE SG Se A ae Os eS ee 


666 AN EXPERIMENTAL STUDY OF CHILDREN” 


TABLE 635—Continued 


Boys — X 
Ny ee nne ene AC EN ee 
GRADE V Grave VI Grape VII Grave VIII Tora 
OccuPATION 
No. | Got, | No. cai, | Ne. eat | Ne- Gant No. | 6st 
Deadis eas 18 | 21.4 IA saad) Ball 13.0] 14 Op> | 320, ised 
Deserted or di- 

VOLCCC. maunane 2 2.4 3 2.1 4 2.5 1 Ta) S10 1.9 
Invalided. . . 0) 1 aff 2 Ve | 0 3 6 
Skilled labor 38 a -45).275| GL Wr 43e ho: Molt 47 Hele l | a9S oreo 
Unskilled labor 8 9.5 4 2.8 3 LESAN 2 AE Aeteey, See 
Artist 0 0 Z| 1.2 1 aif 3 6 
Bank porter 0 0 0 0 0 
Banker =... 0 1 ide 0 0 1 2 
Broken 0 0 0 1 Ri 1 ye 
Collector”. 2. 0 0 0 1 ve 1 Bo, 
Contractor . . 1 162 1 Rif Z 1-2 0 4 sth 
Detective 0 il nd 0 | QO 1 D 
Farmer or truck | 

gardener 0 0 0 3 2.0 3 6 
Insurance agent] 0 1 aif 1 6 Sf 3 6 
Keeper of ball 

grounds. . . if 1.2 0 0 0 1 2 
27 COL 0 1 re 1 6 0 = 4 
Landscape  gar- 

dencr ee 0 0 0 1a 7 1 2 
Manager  (busi- 

NeCSs) ee 0 2 1.4 3 1.8 4 Deh 9 17 
Manufacturer . 1 12 6 a 4 Bed 10 6.8 21 3.9 
Merchant. . . 6 en 10 fi mal 22 8) 13-618) to 10.1 53 9.9 
Office worker . 2 2.4 10 ae 12 7.4 5 3.4 29 5.4 
Peddler 1 1e2 1 sit 1 6 1 x 4 +6 
Piano tuner .-. 0 0 0 2 1.4 2 4 
Picture-show 

manager 1 1. 0 0 0 1 2 
Professions 0 1 afi 9 5.6 11 7.4 21 3.9 
Public service . 1 ee 9 6.4 6 Bes) ae! 9.5 tee30 5.6 
Reporter uae 0 0 1 6 0 1 a 
Retired 7.47. 0 0 y) 12 2 1.4 4 za 
Salesman... . 0 5 3.0 3 1.8 9 6.1 17. 3.2 
Saloon keeper or 

bartender . . 3 3.6 1 e/ 3 1.8 2 1.4 9 197 
Stock keeper 0 0) 1 6 0 1 2 
Teamster.. . 0 3 ek Ff 4.3 1 7 11 2.0 
Vagabond. . . 0) 0 0 0 0 
Waiter ’ 1 2 1 af (0) 0 2 4 
Whiskey com- 

pounder. . . 0 1 aa 0 0 1 2 
Not stated . . 0 0 0 0 0 
Lotale aoe 84 /100.0 | 141 |100.2 | 162 | 99.7] 148 | 99.8 | 535 1100.2 
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utility men about stores, factories and institutions, street cleaners, dish- 
washers, boiler cleaners, elevator operators, a cleaner of cages at the zoo 
and a rag shaker at the oil works. The only artists on the list were com- 
mercial ones, such as clothing designers. As office workers were classified 
clerks of various grades, bookkeepers, cashiers, accountants, proofreaders, 
draughtsmen, and stenographers. The professional group included 
architects, ministers, lawyers, doctors, dentists, veterinaries, engineers, 
chemists, and editors. Public service included train and street-car con- 
ductors, motormen, policemen, firemen, postmen, soldiers, superintendents 
of traction and railroad companies, ticket and passenger agents, revenue 


TABLE 636 
FATHERS’ OCCUPATIONS 
Girls — M 
GRADE V GRAbE VI Grape VII Grave VIII Toran 
OccuPATION a a E ae ts 
- y er 
espe Cent ae Coat Bie. Ceat No: Cent No: Cent 
Dead ..... PHL OG) | DBE i BYR alee | yey | eye eye is 
Deserted or di- 

vorced Ae 6 eA 4 3.9 5 ee, 2 Seon mele i 
Invalided. . . 6 8.7 4 3.9 1 10 il 16 We 12 Bi. 7 
Skilled labor . 17 25.0 42 Ale? 41 A983 2, SO leluoe BY 74 
Unskilled labor 4 5.9 11 10.8 1091023 2 Ber | By 8.2 
INE 5 & oe 0) 
Collector... 0 0 0 1 1.6 1 3 
Contractor .. 0 0 0 1 1.6 1 
Farmer or truck 

gardener 0 0 0 0 
Insurance agent 1 1.5 0 0 0 1 3 
AETNGOI? 2 o bc il 125 0 1 1.6 2 6 
Manager (busi- 

TICSS') in Mh ees 0 0 0 0 ; 
Manufacturer . 0 0 0) 1 1.6 1 B 
Merchant... 0 0 1.0 2 SEO 9 
Motion picture 

exhibitor . . 0 0 0 0 0 
Office worker . 1 5, 3 2.9 1 1.0 2 3.8) 7 Del 
Pawn broker 0 0 0 0 0 
Peddler 2 PA) 0 0 0 2, 6 
Professions . . 0 0 0) 1 1.6 1 13 
Public service . 1 eo 3 2.9 2 Weil A 3.8) 2.4 
Retired... . 0 0 0 
Salesman... 1 1.5 1 1.0 4 4.1 2 Bioch 8 IAS 
Saloon keeper . 2, 2,9 1 1.0 2 2.1 1 1.6 6 1.8 
Teamster .. . 4 5.9 7 6.9 4 ALi y, Be8) A 5.2 
Watters a. > 0 0 0 0 
Not stated 1 is os 8} 2.9 0 1 1.6 5 1G 
‘Totaly arietastn 68 | 99.9 | 102 | 99.9] 97 |100.0| 61 99.9 | 328 | 99.9 
pe alle eT a a ae ee ee 
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TABLE 636—Continued 


Girls — X 
oe Se ee 
GRADE V GravE VI Grave VII Grave VIII TOTAL 
OccuPATION 
No. pos No. Fhe No. ‘eee No. Gant No. aa 
Dead. eae 12 18.2 13 13.0 17 ieee 13 ig | G85 134. 
Deserted or di- 

voreced . 5 7.6 5 5.0 2 doa5} 2 ile; 14 3.4 
Invalided. . . 1 155 1 1.0 2 is 0 4 9 
Skilled labor . 31 | 46.9 | 45 | 45.4 | 49 BYTOM) By | SLD | is! 39.1 
Unskilled labor 4 6.1 6 on ee) 3.9 Py Wari 17 4.2 
Artist : 0 0 0 1 9 1 2 
Collector... 0 1 1.0 0) 1 9 2 ati) 
Contractor . . 0 0 0 3 2.6 3 sei 
Farmer or truck 

gardener 0 0 0 il sy 1 
Insurance agent 0 0 0 1 9 1 2 
Jani O lee eee 0 0) 2, 1S 0 2 
Manager (busi- 

TOSS) aera 1 15 0 1 8 1 9 3 af 
Manufacturer . 0) 1 0 5 3.9 4 3.4 10 2.4 
Merchant. . . 3 Al te tf {LAW | ee 16.9 18 15359) 950 1222 
Motion-picture 

exhibitor .. 0 0 0 1 9 1 a2 
Office worker . 1 Ibs, 1 1.0 7 5.4 6 ok 15 em 
Pawn broker . 0 0 0 1 9 1 2 
Redalerawe ame 1 ey 1 1.0 0 0 2, 5 
Professions . . 0 0) 4 ul 13 i ibe 17 4.2 
Public service . 0 2 2.0 4 Bie 4 3.4 10 2.4 
Retired... . 0) 0 2 15 0 2 5 
Salesman... 1 abo 6 ey) oa Dre 6 Dl 16 3.9 
Saloon keeper . 2 a0) 0 3 Ps! 14 9 6 eS 
Teamster . . . 4 6.1 9 9.0 2 1s 0. | 15 Sie 
Wistert ne 0 1 1.0 0) 1 9 2 9) 
Not stated 0 0 0 0 0 

Lone, 66 99 130 99.9 


officers, clerk of the court, an officer of the United States sub-treasury, 
water-meter readers, and railway mail clerks. Salesmen included traveling 
salesmen, retail clerks, solicitors for various kinds of business houses, and 
real estate agents. 

Tables 635 and 636 give the general classifications of occupations. 

The working group contains almost twice as many families that are 
without the father’s support as the school group. Cases in which the 
mother had remarried after the death of the father and the step-father was 
supporting the family were included with the normally constituted families 
and classified according to the occupation of the step-father. The families 
which were without a father’s support constitute among the boys 26 per 
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cent of the working group and 15.6 per cent of the school group, and among 
the girls 35.4 per cent of the working group and 17.8 per cent of the school 
group. The proportion of skilled labor represented in the two groups is 
similar—about 40 per cent. Among the boys it is 40.9 per cent of the work= 
ing group and 37.0 per cent of the school group, while among the girls it is 
37.2 per cent of the working group and 39.2 per cent of the school group. 
Unskilled labor is a bit more than twice as frequent in the working group 
as in the school group. Among boys it constitutes 9.5 per cent of the work- 
ing and 3.2 percent of the’school group, while among girls the proportion 
is 8.2 per cent working and 4.1 per cent school. If one classes together as 
business men, merchants, manufacturers, and business managers they are 
seen to comprise 15 per cent of the two school series and but 3.6 per cent 
of the boys and 1.2 per cent of the girls in the working series. Indeed, the 
working series contains but one business manager and one manufacturer. 
The merchant class is represented by small shop keepers. The professional 
and office workers are also confined chiefly to the school group, of which 
they each constitute about 4 or 5 per cent. In the working group there 
were but two fathers in professions (less than 1 per cent) and less than 2 
per cent in office work. Public service employees constituted about 2.5 per 
cent of all groups except the boys’ school series, in which they were 5.6 
per cent. Salesmen and saloon keepers were about equally represented in 
the two series, salesmen with about 4 per cent and saloon keepers with a 
bit less than 2 per cent. Teamsters were almost twice as frequent in the 
working as in the school series. They represented 5 to 6 per cent of the 
working series and 2 to 3.5 per cent of the school series. 

An analysis of the details of the group classification shows further differ- 
ences. In families which were deprived of the support of the father through 
death, illness or desertion, the occupation of the mother was recorded and 
the facts are presented in Table 637. The proportion of mothers in these 
families who have no occupation except homemaker is larger in the school 
than in the working group. It is 42 per cent of the school group and but 
27 per cent of the boys and 41 per cent of the girls in the working group. 
The number of mothers who were doing laundry work to help support the 
family comprises about 26 per cent of the working group, but less than 10 
per cent of the school group. The proportion of mothers acting as cleaning 
women, domestic assistants, boarding-house keepers, or dressmakers or 
sewing-women, differs little in the two groups. Tailor shop and factory 
work is somewhat more frequent in the school group, though the difference 
is not large. Occupations which are represented in the school group, but 
not found in the working group are business manager, insurance agent, 
milliner, barmaid, artist, office worker, dietitian, and commercial artist. 
The only occupations found in the working group but not represented in 
the school group are canvasser and waitress. The proportion of children 
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who are cared for by relatives or adopted parents because of the loss of 
the mother is about the same in the two groups, though more of the school 
group have lost the mother through death, and more of the working group 
have lost her because of delinquency or a disappearance which is probably 
due to delinquency. The chief difference, then, is that more of the mothers 
in the school group are unemployed and more of them are employed in a 
variety of skilled occupations, while the mothers of the working group 
predominate in laundry work. 

The complete list of occupations classed as skilled, with the number of 
fathers from working and school groups represented in each is presented in 


TABLE 637 


NO FATHER — MOTHERS’ OCCUPATIONS 


MortHer’s Occupation 


IN OCHO 5 Gs oo 6 
Washin o Uae wu ee. cae snes 
ILeyprngley IemNCl 3 = 6 oo 6 & 
Cleaninew sik ss ss eee 
Domestic service. ..... 
Boarding-house keeper . . . 
Wiaitressiny... cat cadet. eae 
Barmardeuey co ces eee 
Janitress Seiees wegen tone 
Mien 2 55 6 6 bo 6 6 
SENG OMNEMY 5 G oo 9 5 6 6 
Business manager ..... 
Canyvassere aera are ae 
Insurance agent)... = .)s 
Dressmaking and sewing . . 
ED ALOTS 11) meee aie er eee eee 
Milling eee Span on vere eae 
IDET WKS SG Oo oc 
ATTIBUERaew ce tice 6 sence te 
Ofte work= secre seam cmes 
Dietitian we eee « mane 
Comamencialvartes ss eenre 
Dead (child with relatives) . 
-Remarried (child with rela- 
CLV.CS) eek CI 
Delinquent or unknown. . . 
Unaccounted for—child adopt- 
ed or with relatives 


| ee 


D.€ 
Boys GIRLS Boys GIRLS 
No. | GS, | No. | Go | No | GS | Noo [dey 
30 27.5 48 41.4 35 42.2 31 42.5 
28 PAR Tt 20 AY, 4 4.8 8 10.9 
2 1.8 10 8.6 1 1.2 2 At 
12 11.0 6 5.2 11 13.3 5 6.8 
8 aes 4 3.4 5 6.0 3 4.1 
1 9 4 3.4 2 2.4 1 1.4 
1 Ae 
1 1.2 
3 2.8 1 9 1 1.4 
4 3.0 1 9 1 1c2 1 1.4 
2 ws 4 4.8 1 1.4 
1 1.2 1 1.4 
1 9 1 9 
1 1.4 
6 5.5 4 3.4 3 3.6 5 6.8 
3 2.8 5 4.3 2 2.4 
1 1.4 
2 1.8 3 2.6 3 3.6 6 8.2 
1 Toe 
1 1.2 2 2.7 
1 1.2 
1 1.4 
4 3.7 3 2.6 6 Ue 2 207 
1 1.2 
1 9 il 1.4 
4 ot 3 2.6 
109 |100.0 | 116 {100.0 83 99.9 73 }100.0 
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TABLE 638 
SKILLED LABOR 
M x Total M x Total 

Abattoir hand . 3 2 5 Cardnerse rae 2 0 2 
Auto-repairer 1 0 1 Gas fitter and pipe 
Bakerseae sae = = 3 10 13 laverqee dee. 2s 2 4 6 
IBeWANSP gg 6 oF 4 12 16 Gas-tank erector . 0 1 il 
Beltmaker. . . 0 1 1 (Ciewiee- Ss $4 1 1 2 
Blacksmith : 12 9 21 Glove-factory hand] 2 0 2 
Boarding-house Gold refiner .. . 0 1 1 

keeper ee Ste: 1 0 1 (Greiner aan ene 1 0 1 
Boilermaker .. . 0 1 1 Hammersmith . . 0 1 1 
Bookbinder - 1 1 2 House-wrecking 
Box-maker. .. . 3 2 5 handGgeee en Se 0 1 1 
Brass-finisher . . 0 1 1 Iron- or metal- 
Brewery hand . . @ 6 13 worker : 5 6 11 
Bricklayer... . 2 0 2 Lead-worker . . . 0 1 1 
Bridge-building Leather-worker 1 1 2 

hand ee wae 1 0 1 Lithographer 1 0 1 
Buttergeem ose. c8 1 1 2 Locksmith... . 1 2 3 
Bute here ater 1 13 14 Locomotive engi- 
Can-factory hand 1 0 1 ects 1 2 3 
Candle-maker it 0 1 Locomotive inspec- 
Candy-maker 0 1 1 Ot eee ae: 0 1 1 
Cap-blocker .. . 0 1 1 Lumber-company 
Car-inspector 0 1 1 hand See ee il 5 6 
Car-repairer .. . 1 3 4 Machinist ... . 25 30 55 
Carpenter or cab- Marble-cutter 1 3 4 

inet-maker. . . 18 22 40 Meter-tester . . . 1 0 1 
Carpet-layer .. . 2 1 3 Milk-bottle filler . i 0 1 
Carriage-factory INouldereme ee a 6 13 

hand sat 5 13 18 Moving-picture op- 
Cementer 2 1 3 eri tora: Sense 0 1 1 
Chauffeur ae 0 7 a Oil-well sinker . . 1 0 1 
Cigar-factory hand} 7 3 10 Painter or varnisher) 15 20 
Coffin-trimmer . . 0 1 1 Paper-cleaner 1 0 1 
(Carlie? (rahe eS 1 2 & Paper-factory hand) 6 0 6 
Coppersmith. . . 8 5 13 Paper-hanger 8 6 14 
Core-maker 1 0 1 Paste and glue- 
Dry-cleaner 0 3 3 mAkereeee ewe 1 0 1 
IMGC Ooh. 5 oe 1 4 5 Pattern-maker . . 1 1 2 
Engraver i 1 2 Pavement-layer 0 1 1 
Expressman 0 3 3 Pile-driver. .. . 1 0) 1 
Moremanweweaene ae 14 19 33 Planing-mill hand 1 0 1 
Foundryman.. . 1 1 2 Plasterer : 1 1 2 
Furnace-maker. . 0 1 1 Plater (metal) . . 3 3 6 
Furniture-factory Piano-polisher . . 0 1 1 

Wrehavels 4 A Bs a ke 3 4 I2hovaoloee . o gu, o 1 4 5 
Furniture-repair Polisher emer a. 3 0 3 

TiO Lay Oa il 0 1 POteere sees co 1 1 2 
EET se oa ee ea a Ee ee ae 
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TABLE 638—Continued 
M x Total M x Total 
Pressman 1 2 3 Stencil worker . . 1 () 1 
Printer — (2% i cee 0 9 9 Stove-maker.. . 0 3 3 
Rolling-mill hand i 1 2 Stonemason a 8 4 12 
Railroad-crew boss 1 0 1 Superintendent . . if 10 11 
Railroad-yard boss] 0 1 1 ‘Talore a cen, e 20 26 46 
Railroad gas-lighter Tannery hand 7 1 8 
on cars so hee 0 1 Telephone inspec- 
Railroad depot GOD Fades ees 0 1 1. 
master, ... 0. 0 1 1 Telephone  repair- 
Strvaielleye 5 3 2 2 4 THATS joes ae 2 0 2 
Safe-maker 2 0 2 Tiiner, Fe. eee ve 2 4 
Sausage-maker . . 1 0 1 Upholsterer 0 3 3 
SEWAGE 5.5 506 « 1 0 1 Valve cleaner 1 0 1 
Scale-repairer 0 1 1 Varnish tester . . 1 0 1 
Shoe-factory hand Veneer cutter 1 1 2 
or shoemaker 14 12 26 Watch-maker : 0 1 1 
Sign painter .. . 0 1 1 Weigher for Cham- 
Slate worker. . . 1 0 1 ber of Commerce} 0 1 1 
Soap-factory hand 2 1 3 Whitewasher. . . 4 1 5 
Stable boss 1 5 6 Woodworker . . . 3 4 7 
Stationary engineer [Sac 
or fireman... 9 19 28 ‘Total Qe eres 290 | 359 | 649 


Table 638. The number of individuals represented is in most cases so small 
that it is impossible to draw conclusions. However, there are certain occupa- 
tions which are proportionately more frequent in the working group, and 
others which are proportionately more frequent in the school group, 
and these it seemed worth while to list. There are but five-sixths as many 
working as school children—a fact which must be kept in mind in reading 
the table. Basing the list upon occupations in which five or more fathers 
are represented, the trend is as follows: occupations in which the fathers tend 
to keep children in school include all minor administrative positions 
such as foreman, superintendent or stable boss, and the following trades: 
baker, barber, butcher, carriage factory worker, chauffeur, electrician, 
gas-fitter and pipe-layer, lumber-company employee, plumber, printer, 
and stationary engineer or fireman. The occupations which show no 
difference in the tendency toward work or school are carpenter, iron- or 
metal-worker, machinist, plater (metal), tailor, and woodworker. The 
occupations in which the trend is toward work rather than toward school 
are abattoir hand, blacksmith, box-maker, brewery hand, cigar-factory hand, 
coppersmith, moulder, painter or varnisher, paper-factory hand, paper 
hanger, shoe-factory hand, stonemason, tannery hand, and whitewasher. 

Among business men, the merchant class only has a real representation 
in the working group. The list of merchants in the working group is made 
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up almost entirely of small shop keepers dealing in butter and eggs, fruit, 
cigars, confectionery, pretzels, furniture, shoes, haberdashery, or groceries. 
The school group included a far greater variety of stores and shops, many 
of them large retail affairs or wholesale establishments. The list of public 
service employees found in the working group included street-car con- 
ductors and motormen, policemen, firemen, postmen, a soldier, and a City 
Hall employee. The school group contained representatives of the same 
classes but in addition it included sergeants and lieutenants of police, 
captains in the fire department, railroad conductors, a ticket agent, a pas- 
senger agent, a railway mail clerk, a railway rate inspector, a revenue 
officer, a division superintendent of the traction company, an officer of the 
sub-treasury, a clerk of the court, and a constable of the court. The office 
workers among the fathers of the working series consisted exclusively of 
lesser clerks, such as entry clerks, shipping clerks, or railroad yard clerks. 
Among the fathers of the school children in addition to these were chief 
clerks, bookkeepers, cashiers, accountants, draughtsmen, a proof reader, 
and a Western Union clerk. 

The difference between the occupations of fathers in the two groups can 
be summed up as follows: The working group exceeds the school group 
significantly in the number of families deprived of a father’s support and in 
the number of fathers employed in unskilled labor and as teamsters—an 
occupation which might also be classed as unskilled. The school group con- 
tained practically all of the fathers who were business managers, manufac- 
turers, professional men, and most of the merchants and office workers. 
The proportion of fathers who were skilled laborers, public service em- 
ployees, salesmen, and saloon keepers differed little in the two groups. No 
other occupations were represented in sufficient numbers to furnish a 
basis for conclusions. 

A further contrast between the two groups consisted in the fact that in 
occupations represented in both, the fathers of the working children were 
found in the less skilled trades, in the small shops, in the minor office 
positions, and in the more routine types of public service. 


RELIGIOUS AFFILIATIONS 


The classification of religious affiliations was merely Jewish, Catholic, 
and Protestant. Tables 639 and 640 present the facts with regard to the 
two groups and the two sexes. In the working group there are, disregarding 
fractions of percents, 2 per cent Jews, 57 per cent Catholics, and 34 per cent 
Protestants. In the school group there are 12 per cent Jews, 21 per cent 
- Catholics, and 65 per cent Protestants. In both groups there is a small per- 
centage in which no record of religion was made. We do not know the 
exact proportion of each religion represented in the community. So far as 
Cathofics are concerned, the interpretation of these figures is rendered still 
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more difficult by the fact that, while the working group represents Catholic 
children leaving both public and parochial schools, the school group repre- 
sents merely those remaining in public schools. The Jews and the Protes- 
tants, however, except for a negligible number of both sects who patronize 
private schools, send their children to public schools. It is interesting to 
note that of the 133 Jewish children in the two groups, 14, or 10.5 per 
cent, were found among working children and 89.5 per cent among school 
children. Of the 883 Protestant children in the two groups, 260, or 29.4 
per cent, are found in the working group and 70.6 per cent in the school 
group. Of the 549 Catholic children, 376, or 68.4 per cent, are found in 
the working group and 31.6 per cent in the school group. The figure for 
the proportion of Catholic children in school is too small because, as we 
have pointed out, it does not consider the children remaining in parochial 
schools. It is perfectly clear, however, that Jewish families have a much 
stronger tendency to keep their children in school than Protestant families. 
It is very probable that Protestant families have a stronger tendency to 
keep children in school than Catholic families. 


TABLE 639 
RELIGIOUS AFFILIATIONS 


Boys—M 
GRADE V Grape VI Grape VII Grape VIII ToTaL 
P P s 5 ¥ 
No. | Gent | No | Cent | No. bate No. att No. Gat 
Jews 8 6.7 0 0) 0 .0 2 3.2 10 2.4 
Catholic. . . 51 42.5 72 59.0 70 66.0 41 65.1 234 | 56.9 
Protestant .. 51 Wa to|| oe) “| a4e0) |) sesy. || Sila 16. 25:4. || 139) 633.8 
Norecord .. 10 8.3 11 9.0 3} 2.8 4 6.4 28 6.8 
Total Sy 221120" 100209) 1229910020 e106 99.9 63 |100.1 411 | 99.9 
a 
Boys— X 
GRADE V Grape VI Grave VII Grapp VIII Toran 


Per Per : P 
No. Cent No. Cent No. ms No. oo No. Per 


Cent Cent Cent 
Jewish 5 5.9 5 Se I Oe 16.7 25 16.9 62m LUG 
Catholic™ere PAO GEOR ||, ete | SES Ye || TMG) le Beh 1OS2 eT ee 7 
Protestant .. 46 | 54.8] 94 | 66.7 | 107 | 66.0] 98 | 66.2 | 345 | 64.5 
Norecord .. 7 8.3 ai 50) 2 1.2 1 a4, lg 3.2 


‘Lotall eee 84 | 99.9 | 141 {100.0 | 162 | 99.9 | 148 |100.0 | 535 1|100.0 
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TABLE 640 
RELIGIOUS AFFILIATIONS 
Girls — M 
EEE 

GRADE V GRabDE VI Grave VII GrabE VIII Toran 

P P ; D, 
No. | Gent | No. Cent | NO: Gant No. ant No. aa 
Jewish tau 0 .0 4 3.9 0 .0 0 0 4 ees 
Catholic sae: 25 36.8 14 13.7 65 67.0 38 62.3 | 142 | 43.3 
Protestant .. 32 47.1 41 40.2 26 26.8 22 36.1 1572) i soe) 
Norecord .. 11 16.2 43 42.1 6 672 1 1.6 61 | 18.6 
Tow!» Bowe 68 {100.1 | 102 99.9 97 {100.0 61 |100.0 | 328 {100.0 

Girls — X 
GRADE V GrabE VI Grape VII GrabeE VIII Toran 
P P P 

No. | Gent | No- | Gent | No | Gent | No. Gant No. batt 
demas 4 5. 4 il 15 14 14.1 26 20.0 16 13.8 57 13.8 
Catholic .. . 12 18.2 12 12.1 24 18.5 14 12.1 62 ol 
Protestant . . 51 UES || TO i, eee ee || Sve |) SR | Oe | ress | reer 
Norecord .. Zz, 3.0 3 3.0 5 3.9 4 3.5 14 3.4 
Abowetl 5 aoe 66 {100.0 99 99.9 | 180 (100.1 | 116 {100.1 | 411 |100.0 


NUMBER OF SCHOOLS ATTENDED 


The number of schools attended has been taken to indicate, roughly, the 
stability of the two groups and the extent to which mere shifting from 
school to school may have been a factor in retardation and consequent 
elimination from schools. Tables 641 and 642 present the facts. Surprising- 
ly enough, there is comparatively little difference between the two groups. 
The working series, both boys and girls, show a larger percentage than the 
school children who had attended but one school up to fourteen years. For 
the working group, the proportion attending but one school is from 30 to 
35 per cent, while in the school group it is from 15 to 20 per cent. The 
proportion attending more than three schools is greater in the school than in 
the working group. The majority of the school group were high-school 
children and the compulsory shift from elementary to high school, which 
affects a larger proportion of school than of working children, probably 
accounts for the difference. We can only conclude that our figures show no 
clear difference in number of schools attended between the working and the 
school groups, and that stability of residence has not been a large factor 
in keeping children in school. 
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BIRTHPLACE OF PARENTS 


In classifying the birthplace of the parents, we have merely recorded 
whether both parents were American-born, the father American-born and 
the mother foreign, the mother American-born and the father foreign, or 
both parents foreign-born. Tables 643 and 644 present the facts. In the 
working group, 23 per cent of the boys and 32 per cent of the girls belong 
in families in which both parents were American-born, while the propor- 
tions from the school group are 57 per cent of the boys and 59 per cent of the 
girls. In the working group, 53 per cent of the boys and 45 per cent of 
the girls belong in families in which both parents were foreign-born, while 
the corresponding proportions for the school group are 24 per cent of the 


TABLE 641 
NUMBER OF SCHOOLS ATTENDED UP TO FOURTEEN YEARS 


Boys —M 
GRADE V Grape VI GrapveE VII Grave VIII Toran 
No. or ScHooits . > P 
eS T, 
No. | Go, | No. | Ge | No | Gos | Noo | GS | No | Gate 

LV Poe, See ae 25 20.8 35 28.7 41 38.7 23 36.5 | 124 | 30.2 
Ps Soe 38 ole 42 34.4 39 36.8 24 38.1] 143 | 34.8 
Ose ae eae 31 25.8 29 23.8 20 18.9 11 17-5 OlM | i22s% 
Aart OR iene ope: 15 12.5 10 8.2 4 3.8 3 4.8 32 7.8 
One caer er Pees ii 5.8 3 20 0 _ 2 3.2 12 2.9 
6, Ae ee 2 LE. 2 1.6 1 9 0 _ 5 1229 
(22nd OvVere ae 2 ath 1 8 1 9 0 — 4 9 
No record 0 - 0 _ 0 _ 0 - 0 _ 

Total a.) L20 es LOOLORE 1225 | TOOT0s | eOG ea TOOZ0) 63 |100.1 411 99.9 

Boys —X 
Grave V Grape VI Grave VIL Grape VIII ToTaL 
No. or ScHoors 
Pe Pe 
No. | Gent | No | Cent | Ne. att No Cont No. Gate 

iNOS ee oe e 14 16.7 20 14.2 31 19.1 44 29.7 109 20.4 
Dee Stk oe 29 34.5 36 25.5 78 48 .2 55 BY.) 1987) S70 
Scere, Paes oe 21 PAA) 35 24.8 De 16.7 33 Pvp oea| Gul hh PAT, 
ees ee ae 13 15.5 34 24.1 16 9.9 10 6.8 73 | 13.6 
Hees Seer ee tee e f 4.8 10 all 8 4.9 0 _ 22 4.1 
Oe Red, re eur od 3 3.6 4 2.8 1 6 0 — 8 125 
7andover .. 0 = 2 1.4 0 — 1 Sih 3 6 
No record 0 ~ 0 _ 1 6 5 3.4 6 eo 

AMER 84 |100.1 | 141 99.9 | 162 |100.0 | 148 |100.1 | 535 1100.1 
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boys and 24 per cent of the girls. In the working group, 20 per cent of 
the boys and 32 per cent of the girls belong in families in which one parent is 
foreign born, while in the school group, 18 per cent of the boys and 16 
per cent of the girls are in the same group. It is clear that native-born 
parents are far more apt, one might say twice as apt, to keep their children 
in school as foreign-born parents. In the present group the foreign-born 
parents are about 80 per cent German. No clear trends appear in families 
in which one parent is foreign-born except the one already noted—that the 
proportion of them in the working group is larger than that in the school 
group. So far as these tables go, no clear differences in tendency between 
families with foreign-born mothers and those with foreign-born fathers 
appear. 


TABLE 642 
NUMBER OF SCHOOLS ATTENDED UP TO FOURTEEN YEARS 
Girls — M 
GravE V Grape VI Grape VIL Grape VIII Toran 
No. or ScHoo.s Ma |e | ae Ao 

Pe r F P iy 
No Cent | No Cent | No Cent | No Gent | NO Cent 
iby Glee 21 30.9 34 33).0 38 39.2 23 Sane ULLOW es One 
Deh. «ey tint my Se 32 Apel 41 40.2 31 31.9 20 B2A8 eck ot 63, 
ea ae ane 8 11.8 21 20.6 17 ily 12 19.7 liek) || aly o7 
A De gece. oe 3 4.4 3 2.9 a Mee, 5 8.2 18 (yd) 
Omen aS oo SRL 2 2.9 2, 1.9 2 Py Al 1 1.6 if Pare 
iin co oe 24 2.9 1 9 24 Pell 0 = 5 a bees) 

7 and over 0 _ 0 -- 0 — 0 = 0 - 

No record 0 _ 0 — 0 — 0 0 ~ 
peoyel 5 S56 68 |100.0 | 102 99.8 97 {100.0 61 {100.0 | 3828 |100.0 

Girls —X 
GRADE V Gravbp VI Grape VII Grave VIII Toran 

No. or Scuoons . " _ : } 6 

er Tt e 
No. Cont No. Cont No. Cent No. Cent No. Cent 
Laas, as. 15 PPA 10 10.2 6 4.6 33 28.5 64 15.6 
OOS Stes aT 21 31.8 32 32.0 66 50.8 36 31.0) |) 155 Olen 
Bie. Cee 20 30.3 29 29.3 37 2oeo 29 PAS AOE | 0 a) 28.0 
Fe a re 7 10.6 18 18.2 14 10.8 9 7.8 48 li a74 
1 ien a Se Ee 2 3.0 3 3.0 6 4.6 5 AVS 16 3.9 
(The wine tar a Oe Meera 0 _ 2 2.0 0 _ 1 9 3 8 
7 and over 1 iL 5 hil 0 ~ 2 aby 8 1.9 
No record @) — (0) 1 wi 1 9 2 aD 
TOA gee 66 99.7 99 {100.1 | 130 |100.0 | 116 |100.1 | 411 /|100.1 
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BIRTHPLACE OF PARENTS 


Boys— M 
GrapE V Grapp VI Grape VIL Grape VIII Toran 
Pp : P P P 
No. Cat No. am No. Cent No. Cent No Cont 
Both American 33 ll Zio Dao me le2onoalmec 19.8 9 14735095 Sie23e1 
Father foreign We | lal 6 4.9] 15 | 14.1 5 7.9 | 40 9.7 
Mother foreign 125 410205) 18a elas, 7 6.6 1 fh As a |e. pace Ow 7 
Both foreign 54 1 45.0) 65° | 538.3 | 60 | 56247) 40) 6392) 219 Siroses 
No record ff 5.8 1 ss! 3 2.8 2 302 13 Bye 
Total. «3. 21.120) 1100.0 1122) 9979) 106 Wy 99% Wee Ge 99) 7 aie eT OORO 
Boys— X 
GRADE V Grapr VI Grape VII Grapbb VIII Tora 
13 Pe 
No. C as No. Cent No. 
Both American 42) \sO0 Ole so ll OOrom |G 81 
Father foreign 8 DO On|elS sel2.8 eats 19 
Mother foreign 6 T.1| 14 9.9 | 10 6 
Both foreign 28° || 3323) le 2a) 8) 1Groule 3s 38 
No record 0 0 1 att 6 4 
Total a se. 84 99.9 | 141 |100.0 | 162 148 
TABLE 644 


BIRTHPLACE OF PARENTS 


Girls —M 
YRADE V Grape VI Gravk VII Grape VIII Toran 
|e i's 

No, | Gent | No ol Gene | N° can oN [eee Ne: igle 

Both American | 19 | 27.9] 35 | 34.3] 32 | 33.0] 20 | 32.81 106 | 32.3 
Father foreign LU G22 ee) O38 ali 10) Bi LORS Es Alle | eS Ons oan 
Mother foreign OM alse2 8 7.8 9 9.3 5 See OL 9.4 
Both foreign 29 42.6 | 49 48.0 44 | 45.4 20 ARO WEA 44.8 
No record 0 0 0 0 y Dell 0 0 2 BD 
Otel ane 68 | 99.9 | 102 99-9 97 |100.1 61 |100.0 | 328 99.8 
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TABLE 644—Continued 


Girls — X 
a ee Oe ee eee ee eee eee 
GRADE V GrRabE VI Grapp VII Grave VIII Torau 
12 P. 

Noo | Gente Nealeong, | NO lao: |) Ne. tae, |. No ee 
Both American 45 68 .2 61 CLEC OL 46.9 74. 63.8 | 241 58.6 
Father foreign © 10.6 4 4.0 14 10.8 12 10.4 | 37 9.0 
Mother foreign 3 4.5 5 5.1] 14 | 10.8 9 Gath | ail 7.5 
Both foreign . 11 16.7 | 29 2973. |9.39 1280.0 | 20 12) ee Oneal 
No record 0 0 0 .0 2 the’ 1 9 3 he 
(Total 66 {100.0 | 99 {100.0 | 130 {100.0 | 116 {100.1 | 411 | 99.9 


LANGUAGE OF THE HOME 


One would expect the language of the home to be closely related to the 
birthplace of the parents. In our groups this expectation is not fulfilled. 
The language of the home, as shown in Tables 645 and 646, is English in 
approximately 90 per cent of the families in each group, working and 
school. The majority of the children of foreign-born parents, therefore, 
belong in families which have become sufficiently Americanized to use 
English habitually at home, and the foreign-language factor can be 
eliminated as differentiating between our school and our working children. 


MOTHERS AT WORK OUTSIDE THE HOME 


The interpretation of the data with regard to the proportion of mothers 
working outside the home has been complicated by a circumstance which 
has also modified the next section—that relating to the presence or ab- 
sence of lodgers in the home. The Tables 647 and 648 show a practically 
complete record on these points with regard to working children, but only 
an incomplete record with regard to school children. The laboratory 
workers, who made these records at the time of the child’s first test, soon 
found that while such questions were comparatively easy to ask of working 
children, they were resented by some of the school children. Consequently, 
if the general background as revealed by the father’s occupation, the size 
of the house occupied, and the appearance and manner of the child himself 
was such as to make it exceedingly improbable that the mother worked 
outside of the home or that the family kept lodgers, the question was fre- 
quently not asked. It was important to secure from the child a friendly 
attitude toward the examiner and the office in general, not only for the 
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TABLE 645 
LANGUAGE OF THE HOME 
Boys — M 
oe eee ed 
GrapDE V Grape VI Grape VII Grape VIII Toran 
No. | G&%, | No. | Gat, | No. Cait Bee [ice (Se eee 
Bnglis hee ae LO, 89.2 | 110 90.6 58 O21 oak 90.3 
oreigneee Tz, 10.0 12 8.5 5 G9 38 9.2 
No record 1 8 0 8 0 m0) 2 5) 
Total = . e200 1100.08) 122, 99.9 100.0 


Boys — X 
GRaAvDE V GrapE VI Grape VII 
Per 
Cent 
Englishes 92.0 
Horeigne 2 ae 8.0 
No record 0 
ARMS 3 100.0 
TABLE 646 
LANGUAGE OF THE HOME 
Girls — M 
GrapDE V Grapp VI Grape VII 
P P 
No. | Gent | No. Cont 
Eagle sae 61 | 89.7} 92 91.7 
lotoneam oe Cae LORS a ee1O 8.3 
No record 0 0 0 x0) 


Total . 


100.0 


148 


Grave VIII 
Per 

No Cent 
59 96.7 
2 Sys 
0 0 


Toran 
12} 
No. Cont 
301 91.8 
27 Sez 
0 0 


Grape VIII 


Toran 


Girls — X 
Grapp V Grave VI Grape VII 
NG Per No Per N Per 
4 Cent Cent © Cent 
Hnelishwee sae 65 98.5 94 94.9} 121 93.1 
Horelgieenaeeee 1 155 4 4.0 8 6.2 
No record 0 0) 1 1.0 1 af 
Total . 66 {100.0 99 99.9 | 1380 100.0 
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TABLE 647 — MOTHER WORKING 
Boys — M 
GRADE V GravbeE VI Grape VIL Grape VIII TOTAL 
MorsHer at WorK 
le 12 P , 
No. Conk No. Cant No. Cant No. Gat No. a 
MCSe sone 2b 2 39 O200 37 30.3 24 PRT 8 Zale LOS alec ors 
INOW: 79 65.8 83 68.0 82 LE OOO iea! We 299) lead 
No record 2 leh 2 1.6 0 0 0 0 4 1.0 
Floto) a eee WO LOR OF 22 99.9 | 106 {100.0 63 {100.0 | 411 100.0 
Boys—X 
GRADE V Grape VI Grave VII Grave VIII Toran 
Mortuer at Work 2 x 5 
P. P 
No. Cant No. Cont No. ony No. Cant No. Cent 
Viesmas Ama 3 26 30.9 18 12.8 22 SHG) 13 8.8 79 14.8 
INOwa. ae, & 39 46.4 87 61.7 87 Don 98 GOPZAoligirosrt 
No record 19 22.6 36 25.5 53 Ole 37 25.0) 145992721 
Howelecgae $4 99.9 | 141 {100.0 | 162 |100.0 | 148 /|100.0 535 |100.0 
TABLE 648 — MOTHER WORKING 
Girls — M 
GraDE V Grape VI Grape VII Grape VIII ToTaL 
Moruer at Work > - e . . 
er er er 
No. Cent No. Cant No. Cent No. Cent No Cent 
Wests: sak of 2 28 41.2 29 28.4 26 26.8 44 TAM IPE I S357 
ING) . 5 40 58.8 70 68.6 66 68.0 TGS E26.271 192 9) 5825 
No record 0 0 3 2.9 5 15) 1 1.6 9 Def 
Total . 68 |100.0 | 102 99.9 97 {100.0 61 99.9 | 328 | 99.9 
Girls — X 
GraDE V Grapp VI Grape VII Grape VIII TOTAL 
Moruer at Work S : : 
2} 1 er er 
No. Gant No. Cant No. Cent No. Cent No. Cent 
PY CSS) oA Gn Bens br: 21 pyle es) 15 1) 20 15.4 9 7.8 65 15.8 
INey Se 2S 37.9 56 56.6 74 56.9 64. ‘59,2 || PHI || tishoa} 
No record 20 30.3 28 28.3 36 Be 43 127, 123029 
Total . 66 |100.0 99 |100.1 | 130 |100.0 | 116 |100.1 411 |100.0 
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TABLE 649 — LODGERS IN THE HOME 
Boys —M 


ee —eee—ee—eueues®«<xananasS=Soaaa aoaoaomnm"m"=— 
Grave V Grape VI Grape VII Grave VIII ToraL 


—— | | 


Lopcrers PRESENT 2 
No. Per No. Per No. Per No. Per No. es 


Cent Cent Cent Cent Cent 

Yess. 298 4c 10 8.3 9 7.4 ts) 4.7 6 9.5 30 fin 
Nota 2. te 23 108 90.0 | 112 91.8 | 100 94.3 56 88.9 | 376 91.5 
No record 2 ibi 1 8 1 9 1 1.6 5 LI2, 
Motaleess « o) al20) S| 10020) s1225)100, 0) 106 99.9 63 |100.0 | 411 |100.0 


GraDE V Grape VI Grave VII Grave VIII Toran 
Lopa@ers PRESENT = 
er 
Cent No. 
Vesurs a Fs : 22 OL 13 ; 10.8 65 
Noss 29 ob : ; C ‘ 97 4 y ROT 364 
Norecord .. 5. ( 20. 52 Mes2e ; 12.5 | 106 


shotal ary. : i 162 |100.0 | 148 |100.0 | 535 


TABLE 650 — LODGERS IN THE HOME 


Girls —M 
GRADE V Grapk VI Grave VII Grave VIII Tora 
Loparrs PRESENT 
FP P Pe P 

Now} Gane | No "Ge No “1 iganedh NO laa, PeNowleg 
Vester tee. 5 7.4 9 8.8 4 4.1 3 4.9 21 6.4 
INO He eee ee 62 Cie 93 SNe ak 93 95.9 56 91.8 | 304 92.7 
No record. . . 1 is 0 0 0 0 2 3.3 3 9 
WOE 6 68 |100.1 | 102 99.9 97 {100.0 61 {100.0 | 328 {100.0 


GrapE V Grape VI Grave VII Gravp VIII Toran 
Lopeprs PRESENT | 

P 
No. No. | Cent 
Y@Sineca setae : 6 34 8.3 
NO Foret? ete cae 57 271 | 65.9 
No record. . 3 LOG) 2528 
ARTA... Se 66 411 |100.0. 
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sake of the test results, but also to secure his return for subsequent tests. 
In the tables it is approximately 30 per cent of school children for whom no 
record was set down with regard to the mother’s employment outside of 
the home. There is a strong presumption that these cases belong in the 
No group. We will assume, therefore, that the proportion of positive 
answers is approximately correct for all groups. Among working children, 
26 per cent of the boys and 37 per cent of the girls belonged in families in 
which the mother worked outside of the home. In the school group, 15 
per cent of the boys and 16 per cent of the girls belonged in this group. 


TABLE 651 


NUMBER OF ROOMS OCCUPIED 


Boys —M 

Grapx VI Grape VII Grave VIII Toran 

No. or Rooms A . - “4 5 
No. | Gent | No- | Gent | No | cent | No | Gent | No | Gent 
it oy ae ee 0 —_ 2 ib 0 _ 0 =_ PA 5) 
Ot an Coa ae 39 32.5 18 14.8 17 16.0 a tiki! 81 19.7 
Sus eR ee 24 20.0 41 33.6 34 aya Al 17 PE AO) || AS} 28.2 
pe ee 26 PAL Th 28 22.9 23 Pil 7 17 27.0 94 22.9 
IN ou, od Oe La AOS 17 1A 14 115 16 Hol 13 20.6 60 14.6 
= AOt.: Sys sea aa 9 (5) 10 8.2 1 hh 3 4.8 34 8.3 
(ete eee, &. 1 8 2 1.6 2 1.9 1 Ugo) 6 1.4 
tel aaah eee A 1 8 4 3.3 {| 9 3 4.8 9 2.2 
9 and over. . . 2 ee 3 2.4 1 9 0 ~ 6 ee: 
Norecord. . . 1 8 0 — 0 _ 2; ne, 3 7 
FRO Ga eee a Oe LOO ZO eb22 99.9 | 106 99.9 63 |100.1 | 411 99.9 

Boys —X 

GrapDE V Graber VI Grapes VIL Grave VIII Toran 
No. or Rooms s é aa al — 

rs : 
No. Cont No. Cent No. Cent, No. Cent No. Cent 
‘Leer ree. os. 4 3 3.6 1 a 2 4 1 ail 7 LD 
Qi mt. eG 17 20.2 15 10.6 10 (77 3 2.0 45 8.4 
SY yay NG Res. Babee 22 PX) P3 32 Q2e 7. 56 34.6 42 28.4 | 152 28 .4 
Ae oe eee 3 22, 26R2 28 19.9 23 14.2 20 13.5 93 17.4 
tea 4 She eas 8 9.5 18 et 18 ligt al 19 12.8 63 11.8 
OF sess Ae eae sete 6 Tell 19 1B} iss 17 10.5 18 22 60 11.0 
eens SOs Coe 1 2 6 4.3 12 4 15 10.2 34 6.4 
foe Ane eee te ace re 2 2.4 is) 3.0 8 4.9 12 SAL 27 nO) 
9 and over. . . 3 3.6 6 AYO 16 POR melon | Onze e0 eo 
No record. . 0 — 11 7.8 0 — 3 (a) |) ale! 2.6 
ovale. 84 |100.0 | 141 {100.0 | 162 {100.0 | 148 |100.1 | 535 99.7 


Ft 


684 


AN EXPERIMENTAL STUDY OF CHILDREN 


The facts indicate a stronger economic necessity for wage-earning among 
working than among school children. 


LODGERS IN THE HOME 


The figures with regard to the proportion of lodgers in the home (Tables 
649 and 650) are open to the same criticism of incompleteness for the 
school group as those of the previous sections. Assuming that the positive 
answers in this case also are approximately correct, we find a somewhat 
larger proportion of school than of working children who have lodgers in 
the home. Among working children, 7 per cent of the boys and 6 per cent 


TABLE 652 
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of the girls have lodgers at home, while among the school children 12 per 
cent of the boys and 8 per cent of the girls have lodgers. The mothers of 
this group seem somewhat more likely to keep lodgers to help out the in- 
come, and much less likely to work outside of the home, than the mothers 
of working children. 


NUMBER OF ROOMS OCCUPIED 


The tables presenting the data with regard to the number of rooms oc- 
cupied by the family (Tables 651 and 652) are fairly complete. It is inter- 
esting to note that in each of the four groups the families which occupy 
three rooms are the most numerous. In all of the groups except that of 
school girls, the three-room group represents 28 per cent or 29 per cent of 
the total number. Among school girls it is only 18 per cent. The families 
occupying but one room are negligible in all groups. Those occupying two 
rooms are more frequent in the working than in the school group. Of the 
working boys 20 per cent live in two rooms, and of the school boys 8 per 
cent. Of the working girls, 22 per cent live in two rooms, and of the school 
girls, 11 per cent. Those occupying more than four rooms are more fre- 
quent in the school than in the working group. Of the working boys 28 
per cent, and of the school boys 42 per cent, belong in families which occupy 
five or more rooms. Of the working girls 29 per cent, and of the school 
girls 40 per cent, belong in families occupying five or more rooms. The 
tables show that the school children have a decided advantage in living 
quarters and presumably in general economic status. 


SUMMARY 


The social factors so far considered that show a clear difference between 
working and school groups are (a) the occupation of the father, (b) the 
proportion of the three main religions represented, (c) the question as to 
whether the parents are native or foreign-born, (d) the employment of the 
mother outside of the home, and (e) the number of rooms occupied by the 
family. The factors which differed little, if any, in the two groups are 
(a) the number of schools attended by the child, (b) the language of the 
home, and (c) the presence of lodgers in the home. 


ScuooLt GRADE AS RELATED TO SocrAL FAcTORS 


FATHER’S OCCUPATION 
(Tables 635 and 636) 

In the tables for the working children little relation appears between 
school grade completed at fourteen and father’s occupation. Somewhat 
more of the fifth-grade children have lost their fathers than is the case in 
the upper grades. Fathers employed in skilled labor are somewhat more 
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rare in the fifth than in the upper grades. Other occupations are so small 
in number that no conclusions can be drawn. In the tables for school 
children a much more distinct relation between school grade completed 
and father’s occupation occurs. The proportion of families who have 
lost the support of the father is greater in the fifth grade than in any other. 
Skilled labor is more frequent in the lower grades and less so in the upper. 
On the other hand, business managers, manufacturers, merchants, and 
professional men appear in far greater proportion as the fathers of upper- 
than of lower-grade children. 


RELIGIOUS AFFILIATIONS 
(Tables 639 and 640) 


Among working boys and girls, there was a larger proportion of both 
Jews and Protestants from the lower than from the upper school grades, 
while among Catholics the reverse was true. The table suggests that 
retardation is one of the important facts determining elimination from 
schools in the first two sects. Indeed, of the 14 Jewish children found in 
the working group, twelve were seriously retarded. Among Catholics, 
however, mere retardation does not appear to be a leading cause of elimi- 
nation. More normal than retarded children were going to work. 

The tables for the school group show that, among the Jews, those remain- 
ing in school displayed little retardation. Most of them were found in the 
upper grades. There seems nothing very significant about the relative 
proportions of Catholics and Protestants in the various school grades of the 
school group. 


NUMBER OF SCHOOLS ATTENDED 
(Tables 641 and 642) 

Shifting about from school to school seems to have less bearing on the 
school grade completed at a given age than one would suppose. In every 
group, the children who attended but one school formed a larger propor- 
tion of the upper than of the lower grades. Among the boys, those who had 
attended more than three schools were more numerous in the lower than in 
the upper grades, though among the girls this tendency does not appear. 
On the whole, stability of school seems to be a small factor in school 
progress and seems to count for more among boys than among girls. 


BIRTHPLACE OF PARENTS 
(Tables 643 and 644) 

The tables dealing with the birthplace of parents show that the children 
of foreign-born parents compared very favorably with those of American- 
born parents in school grade completed at a given time. Among working 
boys, the group of foreign-born parents had a decidedly better record in 
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keeping the children up to grade than the native-born parents. In the 
other groups there were no clear trends. 


LANGUAGE OF THE HOME 
(Tables 645 and 646) 

Like the birthplace of the parents, the language of the home seemed to 
have little influence on school grade completed. In the two groups of 
boys and in the group of working girls, the proportion of families using a 
foreign language at home was a little larger in the lower than in the upper 
grades, but among school girls the reverse was true. The largest proportion 
of any group using a foreign language in the home was the school girls of 
the eighth grade—14 per cent. 


MOTHER’S EMPLOYMENT OUTSIDE OF THE HOME 
(Tables 647 and 648) 

The employment of the mother outside of the home had a decided 
relation, in all groups, to the school grade completed by the children. 
There were more working mothers belonging to the children of the lower 
grades, and fewer to those of the upper grades in every group. The working 
girls of the eighth grade, who had a phenomenally larger proportion of work- 
ing mothers (72 per cent), were the only exception to this rule. 


LODGERS IN THE HOME 
(Tables 649 and 650) 
The proportion of families keeping lodgers was somewhat greater in 
every group among the children of the lower grades than among the 
children of the upper grades. 


NUMBER OF ROOMS OCCUPIED BY THE FAMILY 
(Tables 651 and 652) 

There was a clear relation between the school grade completed by the 
child and the number of rooms occupied by the family. In each of the four 
groups the proportion of families occupying two rooms was decidedly larger 
in the lower than in the upper grades and the proportion of families occupy- 
ing five or more rooms decidedly larger in the upper than in the lower 
grades. 


SUMMARY 


The social factors which had a direct relation to school grade completed 
at a given age were chiefly those related to economic conditions—(a) the 
father’s occupation, (b) the mother’s employment outside of the home, 
(c) the number of rooms occupied, and (d) the presence of lodgers; (e) the num- 
ber of schools attended also had a slight bearing on school grade completed. 
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The social factors which bore no consistent relation to school grade 
completed were (a) the birthplace of the parents and (b) the language of 
the home. Religion seemed to be differently related to school grade com- 
pleted in the working and school groups, a fact which probably means 
differences of policy on the part of different religious groups toward chil- 
dren who are retarded in school. ‘ 


Summary of the Relation of Social Factors to School Leaving and to 
School Progress 


In comparing the social factors which differ in the working and school 
groups with those which are related to school grade, some interesting 
points become clear. The factors which are the best indices of economic 
conditions—the occupation of the father, the employment of the mother 
outside of the home, and the number of rooms occupied by the family— 
are related both to school progress while the children are in school and to 
eliminationfromschool. The children in families which are at a disadvantage 
in these points are more apt to be retarded, and are more apt to leave 
school early, than the others. On the other hand, religion and the nativity 
of the parents are differently related to retardation and to school leaving. 
The foreign-born parents of native-born children do quite as well as the 
native-born parents in keeping children up to the school grade standard for 
age, but they are much more apt than native-born parents to take the 
children out of school as soon as the law allows. The three religious groups 
show no clear differences in the school retardation of their children except 
that the Jews do better than either Catholics or Protestants in preventing 
retardation among their children. The three groups differ clearly, how- 
ever, in their relation to school leaving. The proportion of Jewish children 
who left as soon as the law permitted is exceedingly small (14 per cent) and 
is made up almost exclusively of retarded children. The proportion of 
Protestant children who left at the first possible moment is larger (29 
per cent), but is made up of more retarded than normal children. The 
proportion of Catholic children leaving school is largest of all (68 per cent) 
and contains even more normal than retarded children. The comparison 
in this instance is less fair than in the others because children remaining 
in parochial schools are not included. 


SociaAL Status or THE Two ScHoot Groups X; AND Xo 


In addition to a comparison of the working and school groups in social 
status, the two school groups, X; and Xo, offer another opportunity for 
studying the relation between a group of social factors and the mental and 
physical status of the children. The X; group, as has been stated (Chapter 
II), was composed of children selected at the age of fourteen years as 
intending to remain in school. The schools from which they came were for 
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the most part in the crowded industrial neighborhoods of the city. The 
X» group was composed of children who had remained in school until six- 
teen, were expecting to remain longer, and who came from districts lying 
farther from the center of the city. Many of them were from high-grade 
residential suburbs. The records of the employment-certificate office 
showed that a much larger proportion of the children in the schools from 
which our X; group came, left school to go to work at fourteen than in the 


TABLE 653 — FATHERS’ OCCUPATIONS 
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case of the schools from which the X) group came. Studies made by 
means of group tests showed that the general mental level of the children 
in the X; schools was below that of children in the X» schools. 

The number of cases in each school grade becomes too small in this case 
to make comparisons on that basis of value. Only comparisons of the two 
groups are presented. The occupations of the fathers of X; and X» children 
are shown in Tables 653 and 654. The Xj series contains proportionately 
a few more families than the X»2 in which the support of the father is lack- 
ing. The proportion for the boys of Xj is 15.9 per cent and of X2, 13.9 per 
cent, while for the girls of X; it is 18.0 per cent and of Xz, 16.9 per cent. 
Fathers who are skilled laborers are two or three times as frequent in Xj 
as in Xs. The proportion for the boys’ series of X; is 43.6 per cent and of 
Xo», 13.0 per cent. For the girls of X4 it is 44.2 per cent and of Xo, 19.3 
per cent. Manufacturers, merchants, office workers, and professional men 


TABLE 654 — FATHERS’ OCCUPATION 
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are found more frequently in the X» than in the X, group. Manufacturers 
and professional men constitute not more than 2 per cent of the X; group, 
but from 8 to 13 per cent of X». This list of occupations is found in the X, 
series but not in the X»: artist, collector, detective, keeper of the ball 
grounds, pawnbroker, peddler, piano tuner, picture-show manager, re- 
porter, saloon keeper, and teamster. Of these, saloon keepers and team- 
sters are found in numbers in X, but are not represented in Xo. This list 
of occupations is found in X2 but not in Xj: banker, broker, landscape 
gardener, motion-picture exhibitor, stock keeper, and whiskey compounder. 
Of the six fathers who had retired, five were in X» and but one in Xj. 

For the group of families in which the support of the father was lacking 
because of death, illness or desertion, the mothers’ occupations are shown 
in the Table 655. The striking difference is, that the mothers of the X» 
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children were with few exceptions living at home and unemployed, while 
only a third of the mothers of X; children were at home and unemployed. 
The few mothers of X» children who were employed were, with the excep- 
tion of one in domestic service, employed in the more skilled occupations — 
insurance agent, commercial art, saleswomen, and dietitian. The em- 
ployed mothers of the X; group, on the other hand, were found in ]aundry 
work, house-cleaning, and domestic service more frequently than in the 
skilled occupations. 

The difference in religious affiliations is shown in Tables 656 and 657. 
In both sexes the Jews constitute the smallest group in the Xj series, the 
Catholics the second group, and the Protestants the largest group. In the 
X» series, the Catholics have become the smallest group in both sexes, the 
Jews the second group, and the Protestants third. In round numbers, 
there are in the X, series about 12 per cent Jews, about 20 per cent Catholics, 
and something over 60 per cent Protestants. In the X» series there are 
about 15 per cent Jews, only 8 per cent Catholics, and over 70 per cent 
Protestants. Since we do not know accurately the total number of families 
of each religion from these various districts, it is scarcely safe to make an 
interpretation of these facts. 

Tables 658 and 659 give the facts about the birthplace of the parents in 
the two groups. The X2 series of both sexes contain many more families in 
which both parents were American-born, and fewer in which both parents 
were foreign-born, than the X; series. In round numbers, the X; series con- 
tains about 54 per cent of families in which both parents were American, 
and the X» series about 68 per cent. The X; series has about 27 per cent 
of families in which both parents were foreign-born, and the X» series about 
12 per cent. The language of the home (Tables 660 and 661) is English in 
about 90 per cent of the families of the X4 series and in about 95 per cent 
of the X» series. 

The statistics with regard to the proportion of mothers employed outside 
of the home (Tables 662 and 663) are open to the same criticism of incom- 
pleteness as in the previous section. Assuming, as we did before and for 
the same reasons, that the positive answers are approximately correct, the 
tables show more working mothers among the boys of the Xj series (19 
per cent) than among those of the Xz series (1 per cent), but among the 
girls about the same proportion in the two series (16 per cent). The X, 
series, both boys and girls, have a larger number of instances of lodgers in 
the home than the Xp» series. In terms of number of rooms occupied 
(Tables 666 and 667), the differences between the two series come in the 
extremes. There are practically no children of the X» group living in one 
or two rooms, while there are 12 per cent of the boys and 14 per cent of the 
girls in the Xq series in one- or two-room tenements. There are also more 
of the X» series than of the Xj series in the very large houses of nine rooms 
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TABLE 662 TABLE 663 
MOTHER WORKING MOTHER WORKING 
Boys Girls 
Xi Xz Xx! Xe 
Per Per N Per N Per 
No. Cent No. Cent 0 Cent c Cent 
‘Vicstrs ame 78 | 18.6 1 9 YVies ees Be’. ol WP ibys 14 16.9 
INO In 6 a 6 |) GI |) Geet 50 | 43.5 Noe Se Sis 182 Sb. o) 37 a 4456 
No record . 81 | 19.3 | 64 | 55.6 No record . O5|29-08) SS2 sono 
Total . . | 420 |100107) 115. 100.0 Total . . | 3828 |100.0 | 83 {100.0 
TABLE 664 TABLE 665 
LODGERS IN THE HOME LODGERS IN THE HOME 
Boys Girls 
Xi X2 Xi X2 
P P Pi 
No Gat No. Gok No Cent No Cont 
MAW sce tay 62 | 14.8 3 2.6 Yes . 31 9.5 3 3.6 
INO nee OO eiliedaalnn Gare De 74 NOs) oe ee 5S Fiore 1S ae, 
No record . 58 | 13.8) 48°) 41.7 No record . 44 | 13.4 74.7 
Total en 420s LOOP OR La OOO Total 
TABLE 666 TABLE 667 
ROOMS OCCUPIED ROOMS OCCUPIED 
Boys Girls 
Xi X2 Mi X2 
No. or Rooms Pe No. or Rooms 
Doi} UGiaae ONO rae No. | Go | No | 62 
SS a eee 4 Pz 0 0) 1 eae Ne ee 0 m0) 0 0 
Dares seis. 45 10.7 0 0 Dir ee 46 14.0 1 12: 
OMe. QS e235 see pdeanee7a0) Soe eee (22> || PRO) 1 ee 
ate eke 88 | 21.0 5 4.3 eee, 65 19.8 2 ge 
Se a ee ee 54. 12.9 9 7.8 D Ae ayer 49 14.9 7 8.4 
(3) aa eee 53 12.6 us 6.1 OR a ce 36 10.9 ff 8.4 
paces eee 24 5.7 10 8.7 Cea aek ae 18 Ono 2 22 
SF ay eee 22 5.2 5 4.3 Sete a ae 14 4.2 2 2.4 
9andover .| 26 6.2 14 9) 1252 9andover .| 18 O55 ll 13583 
No record. 3 uh 11 9.6 Norecord .| 10 3.0 | 50 | 60.2 
Total Y. 2/420 L00.08 1159" 100.0 Total ee Wse28n GORSale SoamOOk7 
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TABLE 668 TABLE 669 
SCHOOLS ATTENDED SCHOOLS ATTENDED 
Boys Girls 
Xi X2 Xi X 

No. or ScHoois ice . No. or ScHoo.ts 
No Cent No ow No an No Gai 
Ue ne. lee 63 15.0 46 40.0 1 Me 9 eA a 48 14.6 16 19.3 
PA ed Be We IGtay BLS | BP | beet} 0, re oe 12S ia oO LOM mee ene Oe 
Ste A, 97 23a 19 16.5 Si Se 93 28.4 DD, 26.5 
Cla eta aaa 64 15-2 9 aS A pet oe A 38 no) 10 PAW 
He in te 20 4.8 2 tho Dee eee 11 3.4 5 6.0 
Oe as 8 1.9 0 0 Gears eae 2 6 1 i2 
7andover . 1 =) 2 Woe 7 and over . 8 2.4 0 0 
Norecord . 1 no 5 4.4 Norecord . 0 a0) 2 2.4 
ERotalwene| A420 nae 99eO wells 99n9 Total. . .| 828 |100.0 | 838 | 99.9 


or more. The children of the X group prove to be more stable in their 
school careers than those of the X; group (Tables 668 and 669). There is 
a larger percentage of both boys and girls who had attended but one ele- 
mentary school in the X2 group than in the X, group. 

It is evident that in most of the social factors considered, particularly 
those that seem to be related to normal school progress and to remaining 
in school, the X; group falls between the M group and the X» group. The 
summaries in Table 670 will illustrate the point. 

It now becomes of interest to note whether the three groups—working, 
first school, and second school—bear the same relation to one another in 
mental and physical development that they do in social factors. To serve 
as a basis of judgment on this point, the differences between the average 
percentile ranks of the school group as a whole and the working group have 
been compared with the differences between the average percentile ranks 
of the two school groups in both mental and physical tests. Tables 671 and 
672 present these differences. 

When the size of the difference in percentile rank between the two 
school groups is compared with that between working and school children, 
it is evident that the two school groups lie relatively very close together 
and far removed from the working group. In many instances the differ- 
ences between the two school groups are so small as to be of doubtful 
significance, while the difference between working and school groups is 
unmistakable in every series. This is in marked contrast to the relation of 
the three groups in social factors, where the X; group lies, in most in- 
stances, not close to the X» group, but part way between the M and the X» 
groups. Our conclusion is that the ability of the children has been a more 
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potent factor in keeping them in school than social and economic condi- 
tions, though undoubtedly both have played a part. 

The tables furnish a basis for some other interesting comparisons. In 
physical ability, the boys from the better social status (X2) are a little 
superior to those from the poorer social status (Xi), while the reverse is 
true of girls (Table 671). It was also true (see Chapter V) that school boys 
were superior in size to working boys, while school girls were not superior 
to working girls. We seem justified in concluding that a superior social 
status tends to foster physical development for boys to a much greater 
extent than it does physical development for girls. Perhaps the social ideals 
of size and strength and physical skill for men and of delicacy and a bit of 
helplessness for women are still affecting the lives of children of superior 
social status. 

The table dealing with mental status (Table 672) indicates once more 
that boys who remain in school, and particularly those from an inferior 
social status, are more highly selected on the basis of mental ability than 
girls who remain in school. In other words, while girls from the poorer 
social levels seem to be kept in school for a variety of reasons not related 
to their ability, boys are much more apt to be selected for school primarily 
on the basis of ability.. The tables offer two bits of evidence for this fact. 
In the first place, school boys are more superior to working boys than 


TABLE 670 


COMPARISON OF WORKING CHILDREN, FIRST SCHOOL GROUP 
AND SECOND SCHOOL GROUP IN SOCIAL FACTORS 


a. PmRCENTAGE OF ReELIGIous GrRouUP 


Boys GIRLS 
M Xi x M >. X2 
Jewish | +. See, Fae eee 2-4, | 10: 2..\| 6b) Vs Jewish esse eee (2 Toil el4es 
Catholics anna 56.9 | 24:3 (se | Catholics ss aera. 43.3 | 16.8 8.4 
Protestant .« . . .| 33.8 | 61,4 | 75.7 |) Protestant "2. e1ssOLOnnGGesnit ied 
ee eee ee One eee eae ee ee 


b. PerceNTAGE OF FOREIGN-BORN PARENTS 


Boys GIRLS 
M X1 XxX M Mi Xe 
Both American . « .| 238.1 | 52.6 | 71.3 | Both American. . .| 32.3 | 56.7 | 65.5 
FP, foreign a Sesh Dat ell aa) “Sevalle sforelon) Same 1228S e8a25| 1220 
M. foreign Ns an cat 10.7 3) ||. 2:07). Mie toreion ae Ser Sel eefecye | orsee! 
Both foreign . . . .| 53.3 14.8 | Bothforeign. . . .| 44.8 | 27.5 | 10.8 
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TABLE 670—Continued 


c. Percentace or Mornrs Empitoyep 
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Boys Giris 
M Xi x Xe 
26.3 | 18.6 9 RdCgR ee ete ae 38. 6.9 
M2 Ne Oe BON On er kes ne 58. 6 
a fe te : Norecord .... 7) 


d. Prereentace or Trosr Livine 1x Onn or Two Rooms 


Series 


Percent 


Boys GIRLS 
M Xi Xs Series M Xi Xe 
Doe | LZ V0.0 Percent 21.9 14.0 il?) 
TABLE 671 
DIFFERENCES BETWEEN AVERAGE PERCENTILE RANKS — PHYSICAL 
Boys 
aa a a 
% xX—M X2—X1 

16 yrs 17 yrs 18 yrs 16 yrs 17 yrs 18 yrs 

12.9 12.0 peony, +3.1 ie heed od 

14.7 ial 12.4 +1.7 —0.5 +9.5 

16.1 11.8 ih Ye +0.1 -+3.0 +3.0 

17.0 PE 123 —0.9 +2.4 +0.2 

17.6 12.3 11.6 —1.5 +4.4 +0.4 

16.8 IB. Ak 2 —1.2 +5.2 +2.1 

16.2 131 9.6 —1.3 +4.9 +3.9 

15.1 14.9 8.8 +-0.1 +2.5 +3.7 

itl 9.8 LA +1.6 +0.9 +0.1 


xX—M Xo—X1 
14 yrs 15 yrs. 16 yrs 17 yrs 18 yrs 16 yrs 17 yrs. 18 yrs 
i 
1 10.3 9.8 9.8 9.4 +1.4 —5.2 +4.2 
14.5 12.6 11.4 10.6 12.8 +5.1 —2.5 —0.2 
15.2 14.2 10.8 9.2 8.8 +2.3 —2.1 —0.6 
15.0 13.9 11.2 8.8 6.4 +1.7 —4.7 —1.1 
14.2 14.3 10.8 9.6 5,1 +04 —2.3 +0.8 
14.3 15.0 10.8 8.6 Wed 0.0 —3.2 0.0 
15.4 14.6 10.4 Utes 6.5 +1.3 —2.7 —3.1 
14.3 14.2 8.6 6.7 4.1 —1.2 —1.3 —-1.9 
12.8 13.4 ool 7.6 3.9 —4.3 —2.2 +1.1 
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school girls are to working girls (see also Chapter V). In the second place, 
there is but a small difference in mental rating between boys from an infe- 
rior (X1) and those from a superior social level (X2), while there is a much 
larger difference in favor of girls from the higher social level. Indeed, in the 
case of boys, the superiority in mental ability in the top fifth of the scale is 
with the boys of the inferior rather than with those from the superior social 
levels. We must conclude that while the X; boys were highly selected on 
the basis of mental ability, and therefore compare favorably with the 
boys of X» who come from districts where staying in school is the rule and 
where the general mental level is high, the girls from X; were much less 
highly selected on this basis, and therefore compare less favorably with 
the mental level of girls in the favored X2 group. 

The writer knows of no studies closely comparable to this one in showing 
the contrast between working and school children in various social factors. 


TABLE 672 
DIFFERENCES BETWEEN AVERAGE PERCENTILE RANKS—MENTAL 


Boys 
X—M Xo—Xi 
14 yrs. 15 yrs. 16 yrs. 17 yrs. 18 yrs. 16 yrs. 17 yrs. 18 yrs. 
14.8 11.8 ie Ome Dial +0.6 +6.1 +19.7 
12.4 alyfere Ii x76 20.9 35.0 +0.6 +5.6 + 1.2 
13.9 17.8 17.3 22.8 23.5 +1.6 +5.6 + 1.3 
13.0 G6 18.0 23.8 21.9 —0.5 +4.0 + 1.3 
12.6 17.5 18.0 22.5 20.3 —2.2 +2.2 + 2.3 
12.3 17.6 IGA 20.3 18.6 —3.0 +1.6 + 2.4 
10.9 17.5 16.8 18.8 1A) —3.5 +1.2 + 1.1 
8.8 17.6 1426 17.5 14.4 —4.6 —0.4 — 1.3 
Gee 14.4 13.7 16.3 9.7 —4.7 —2.5 — 0.3 
Girls 
X—M Xe—Xi 
14 yrs 15 yrs 16 yrs 17 yrs 18 yrs 16 yrs. 17 yrs. 18 yrs. 
11.5 14.0 14.9 24.2 23.4 +8.5 +6.9 S200 
10.6 14.1 14.4 24.3 222 +5.8 +6.8 +4.2 
12.3 12.8 Det 24.2 20.8 +3.3 +6.8 +4.6 
12.1 12.8 16.7 24.1 PAN is) +2.5 +5.6 +2.8 
11.6 15.1 16.2 23.0 215 +1.4 +5.6 +2.7 
ith 2 14.6 15.2 22.6 20.2 +0.7 +6.1 +2.0 
10.8 13.5 13.8 22.4 18.3 Ont +5.8 +1.7 
8.9 13.0 13.5 20.2 15.4 —1.9 +3.3 +0.2 
7.6 13.2 15.6 il? iff 33 +1.4 +2.0 +2.1 
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The facts brought out are in accord with common opinion, but the basis of 
fact underlying common opinion is always worth obtaining. 

Two studies touching upon the material of this chapter may be men- 
tioned. Kornhauser (1) studied the relation between the economic stand- 
ing of the parents and the intelligence of the children. In his study, the 
economic standing of the parents was determined by the presence or ab- 
sence of a telephone, and the intelligence of the children by their school 
grade attainment. He found the children who were advanced in school 
possessing most telephones and those who were retarded, fewest. His 
conclusion is that parents of superior economic status have children of 
superior ability. Pressey and Ralston (2) studied the relation between 
general intelligence and the occupation of the father. Occupations were 
divided into four groups: professional, executive, artisan, and laborer. 
To avoid having his results influenced by withdrawal from school, Pressey 
took the group between ten and fourteen years of age. There were 548 
children in this group. Intelligence was measured by the Pressey cross- 
out tests. He found that the children of professional fathers had records 
much above average, those of executive fathers above average, those of 
artisan fathers below average, and those of laboring fathers, still more 
below average. When he studied the proportion of the children in the 
four groups whose records fell in the highest and lowest 10 per cent, he 
found the expected result. Most of the professional group and fewest of 
the laboring group fell in the highest 10 per cent, and the reverse obtained 
in the lowest 10 per cent. However, while but 1 per cent of the children of 
professional men fell in the lowest 10 per cent, there were 6 per cent of the 
children of laborers who fell in the top 10 per cent. The general conclusion 
is in accord with the present study, though the results are not directly 
comparable. Among our working children were found practically no 
members of professional families. They were in the upper grades of the 
school group, in which mental and educational status was highest. Never- 
theless, some children as promising as those from professional families both 
in mental tests and in school grade attainment were found among the 
working children. There seems to be plenty of unrecognized and undevel- 
oped ability left in the community. 
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CHAPTER XIII 
HOME CONDITIONS 


Tur NumericaL ScALE FoR Rating HomEs 


No study of a group of children, or indeed of an individual child, is com- 
plete without a knowledge of home conditions. On the other hand, no ma- 
terial is more difficult to reduce to a numerical basis than home conditions. 
However, in order to make comparisons between estimates of home con- 
ditions and other factors, the attempt had to be made. After completing 
a large number of home visits, a schedule was worked out in which various 
factors of home life were assigned values which, when added, equaled one 
hundred. The five points selected for separate estimate, and the values 
assigned to each, are as follows: 


1, «General Status ot the: Hamil ys.) ou ee 
2. Neighborhood .. . eee ae ee Ra Ah 
3. Industrial Status of the Varn Ter re ee et 
4. Material Conditions of the Home .. . lor RLF 
5. Home Atmosphere and Parental Aeainties ssi hale at Re Be 

100 


The assignment of numerical values to the various factors of home con- 
ditions cannot, of course, claim a scientific foundation. All we can say is 
that the values assigned represented the relative importance of the various 
elements of home life as judged by the workers who made the home visits. 

Each of the families visited was given a rank of very poor, poor, fair, or 
good on each of the five points of the estimate. To furnish a constant basis 
of judgment and more uniformity in the estimates, each of these grades 
was assigned a numerical value. The method will become clear in discuss- 
ing the grading of each of the five elements of the total estimate. 


GENERAL STATUS OF THE FAMILY 


By general status of the family is meant whether the constitution of the 
family is normal, with the parents living and supporting the children, and 
the health conditions reasonably good. A full value of 10 is given in case 
these simple requirements are met. If the health conditions in the family 
are very bad, 4 or 5 points are deducted. If one or both parents are ill or 
the child has had habitually poor health, 2 or 3 points are deducted. If one 
parent is dead or deserted, 2 or 3 points are deducted. If one parent is 
dead but a good step-parent has entered the family, not more than 1 point 
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is deducted. When the child is living with guardians, from 1 to 4 points 
are deducted according to the nature of the care furnished. 
In assigning the values very poor, poor, fair, and good to homes, the ten 
points were divided as follows: 
Very poor Poor Fair Good 


i 5-6 7-8 8-10 


NEIGHBORHOOD 


The neighborhood is rated as good when it is a pleasant residential 
district such as a business man might select. If the district is one with 
good tenements and plain, humble homes, it is considered fair. Where the 
neighborhood is chiefly tenements which are shabby and run-down, the 
classification is poor. If the district is very forlorn or immoral, the neigh- 
borhood is classified as very poor. In general districts which are industrial 
in part are classed lower than those which are purely residential. The 
numerical values assigned to the ratings are as follows: 


Very poor Poor Fair Good 
1-6 7-9 10-12 13-15 


INDUSTRIAL STATUS OF THE FAMILY 


It may appear at first sight that the value given to the industrial status 
of the family—20—is too low. It must be remembered, however, that in- 
dustrial status is necessarily reflected both in the material conditions of 
the home and in the atmosphere of the home, each of which has a separate 
rating. Furthermore, it was very evident that industrial status alone did 
not determine the quality of the home. There are very good homes of poor 
industrial status, and very poor homes of good industrial status—points 
which will be illustrated later. 

The estimates of family income are all made without including the 
child’s earnings, since our point was to determine whether without the aid 
of the child the family could have maintained a minimum efficiency of 
living. One’s judgment of the necessity of child labor depends upon this 
point. A complete table showing what estimate should be given to each 
per-capita income has been worked out and is presented as part of this 
section (Table 673). Meanwhile the general rules which govern the esti- 
mate can be stated. If there is no economic pressure and the family owns its 
own home, the full estimate of 20 is given no matter what the size of 
the family income. If the home seems to be without pressing need and the 
family able to save something, or if the family owns its own home and the 
father has a superior type of work, the estimate is fair or good. Families 
whose per-capita allowance for food is as much as $2.00 a week are rated 
as at least fair in economic status. If the mother is not working and there 
are few younger children and if after the rent is paid there is $3.00 per 
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capita remaining, the home is also considered fair. If there is real financial 
strain and the standards are below those outlined above, the home is rated 
as poor. If the income is obviously below the point of maintaining a decent 
minimum standard of living, the rating is very poor. The numerical values 
assigned to the various ratings are: 


Very poor Poor Fair Good 
1-8 9-12 13-16 17-20 


Wherever it was possible to obtain accurate data about income and ex- 
penditure, the judgment of economic status was made on the basis of per- 
capita income. In interpreting the table of incomes, it is necessary to bear 
in mind the fact that the schedule was made out for the years 1912 and 1913, 
when most of the visiting was done. Not only was the cost of living very 
different from that of the present, but the data available for making esti- 
mates of minimum living wages was very much less adequate than at 
present. The guides we used in making up the table of estimates which 
appears below were the data of the Associated Charities of Buffalo with 
regard to the cost of living, and the figures furnished by Kennedy, based on 
studies made of families in the Chicago Stock Yards, with regard to the 
per-capita cost of living for families of various size. Corrections for Cin- 
cinnati were necessary, since the cost of rent and food was somewhat greater 
there than for Buffalo or Chicago. The ratio was 92:88. In the table a 
numerical value has been assigned to per-capita incomes according to the 
size of the family. These were the values used in rating homes in cases 
where the exact size of the family income was known, 


MATERIAL CONDITIONS OF THE HOME 


The rules for numerical estimates of the material conditions of the home 
are of a more general nature. The points considered were order and clean- 
liness, sanitation, and congestion. If the average number of persons to a 
room was two or more, the rating was not above fair no matter how clean 
and orderly the house. Under sanitation, the location of the water supply, 
the type of toilet, and ventilation were considered. The ratings assigned 
were as follows: 


Very poor Poor Pair Good | 
1-10 11-15 16-20 21-25 


HOME ATMOSPHERE AND PARENTAL ATTITUDE 


The atmosphere of the home and the attitude of the parents toward the 
children is the factor which in our judgment deserves most weight of all in 
estimating the quality of a home. The following considerations guided our 
judgment in assigning numerical values. If the parents are intelligent and 
moderately well educated, ambitious for the child, successful in maintaining 
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a wholesome parental control, and if the home atmosphere is cheerful 
and healthful, the full value of 30 was assigned. If the parents are lacking 
in interest, in education, and in ambition for the child, if their ideals are 
mediocre and their knowledge of the child incomplete, the estimate is fair. 
If the parents are indifferent to the welfare of the child himself and regard 
him chiefly as an asset, if parental control is poor, and if there is friction 
and unhappiness in the home, the rating is poor. If the parents are very 
ignorant and of low moral standards so that the influence of the home is 
distinctly deteriorating, the estimate is very poor. The numerical values 
are as follows: 
TOTAL RATING OF HOMES 
Very poor Poor Fair Good 
1-12 13-18 19-24 25-30 


A summary of the various values assigned is presented below: 
Very poor Poor Fair Good 


1. General Status of Family (physical and parental) . 1-4 5-6 7-8 910 
2) Neighborhood yay Seats, meee ee ener 1-6. 79. 10-12 13-15 
Say E:CODOMICTS ba tls ean nn eee ae ) bien 228) OSI2 cals 16m 20 
Ae Viaterial @oncdiilOns stares anti nn ... 1-10 11-15 16-20 21-25 
5. Home Atmosphere and Parental Attitude... .. 1-12 13-18 19-24 25-30 


40 60 80 100 


The upper limits of the four ratings for the five points considered add up 
to very poor, 40; poor, 60; farr, 80; and good, 100. Accordingly the total 
estimate of the home, made in each case by adding the values assigned to 
the five separate points, has been graded as follows: 


Veryipoor . <2 aps kat ee ee 40 and below 
POO? ©. 0 Re. Betnkie cote 2 oe ee eee 41— 60 
Fate > b0A0 a tig 2 en ee ee. Oe 61— 80 
GO00 iciak is Abia ae ee ee eee 81— 90 
Very GOO... inp cpse-( os eee eee 91-100 


Homer Ratines oF WorKING CHILDREN 


Among the working children we have records complete enough to make 
a numerical estimate for the homes of 343 boys and 257 girls. These visits 
were made between 1912 and 1915, before the war had had any effect on 
our local conditions. Visits to the homes of school children were begun, 
but unfortunately were never completed. We have records in the school 
group for only 67 boys and 62 girls. Those homes belonged to children who 
were tested very early in the school series and therefore came from exactly 
the same neighborhoods as the working children. Limitations of money 
and energy prevented the completion of this part of the total task. 

The results for the 600 homes of working children will be presented first 
under the five separate headings, and then according to the total estimate. 
All the tables are classified by school grade completed. 
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TABLE 674 
HOME RATINGS — SEPARATE FACTORS 
Boys 
a. Famrity Status (10 Pornts) 
GRADE V Grape VI GrabeE VII Grabe VIII Toran 
Pornts 
No. |Per Cent] No. | Per Cent} No. |Per Cent] No. |Per Cent| No. | Per Cent 
i es a 4 4.1 2 29 3 3.2 0 0 9 2.6 
5 Oe Aeris 13 ils}. 11 10.7 | 10 10.7 4 8.3 38 11.0 
(ERS een oars 33 33.3 39 38.2 | 24 25.5 | 16 Se) (INP) BRAG 
DLO Mw ccgncee 49 49.4 50 | 49.0 | 57 60.6 | 28 58.3 | 184 53.6 
Total 99 99.9 | 102 99.8 | 94 100.0 | 48 99.9 | 348 | 99.8 
b. NeragHBorHoop (15 Pornts) 
GRADE V Grave VI Grapbp VII Grave VIII ToraL 
Pornts 
No. | Per Cent} No. | Per Cent] No. |Per Cent] No. |Per Cent} No. | Per Cent 
1-6. 8 8.1 3 2.9 | 10 10.6 2 4.1 23 6.7 
(rea 36 36.3 36 eiees || 233 24.4 | 16 Spies | iW 32.3 
10-12 46 46.4 45 | 44.1 | 44 46.8 | 21 43.6 | 156 | 45.4 
13-15 9 9.1 18 UA ales 18.0 9 18.7 53 i e4: 
Total 99 99.9 | 102 99.9 | 94 99.8 | 48 99.7 | 343 | 99.8 
c. InpusTRIAL Sratus (20 Pornts) 
GRADE V Grave VI Grape VII Graver VIII Toran 
Points 
No. |Per Cent} No. |Per Cent] No. |Per Cent] No. |Per Cent} No. | Per Cent 
ISS ich ers Ne ae 15 1155, i 6.8 | 4 4.2 4 8.3 30 8.7 
9-12 27 Ph Pail 26.4 | 24 Pipi || Ie 29.1 92 26.8 
13-16 33 33.0 37 3602) | o2, 34.0 | 17 35.4 | 119 34.8 
17-20 24 24.2 31 30.4 | 34 Boedh ||, ih} 27.0 | 102 29.7 
Total. 99 99.8 | 102 99.8 | 94 99.8 | 48 99.8 | 343 | 100.0 
d. MarerraL Conpitions or THE Home (25 Pornts) 
GRADE V Grave VI Grape VII Grape VIII ToTaL 
PoInts 
No. |Per Cent} No. |Per Cent| No. | Per Cent| No. |Per Cent| No. | Per Cent 
1-10 6 6.1 10 9.8 | 10 10.6 3 6.2 29 8.4 
11-15 21 Zhe il 14 oie ele 15.8 6 1225) 56 16.3 
16-20 56 56.5 57 55.8 | 36 38.3 | 22 45.8 | 171 49.8 
21-25 16 16.1 21 20.5 | 33 omy Lami iel od 35.4 87 PASS 33 
Total . 99 99.8 | 102 99.8 | 94 99.8 | 48 99.8 | 343 99.8 
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TABLE 674—Continued 


e. ParentaL ArtituDE (30 Pornts) 


GRADE V GravE VI Grave VII Grape VIII ToTaL 
Points 
No. |Per Cent! No. |Per Cent] No. |Per Cent| No. |Per Cent| No. | Per Cent 

1-12 pee 10 10.1 8 7.8 5 5.3 1 2.0 24 6.9 
13=13 385 eee 24 24.2 26 25.4 | 16 17.0 Gi 14.5 73 VANE 
192045 Ss es 40 40.1 31 30.4 | 35 if 02| ie: PEAY) Ml Ake, 34.6 
25-30) i oma 25 25.2 37 36.2 | 38 40:4 | 27 FG As ||) Tee 37.0 
Goi o . 5 | 2Y 99.6 | 102 99.8 | 94 99.9 | 48 99.7 | 343 99.7 


GENERAL STATUS OF FAMILY 


The summary of family status is presented in Tables 674a and 675a. 
The number of families rated as poor or very poor in any grade is low. In 
most grades those rated as good constitute a larger group than any other. 
We can say roughly that about half of the families were normal in status 
with both parents living and no irregularities in the family organization. 
There is evident in both tables a relation to school grade. The children in 
the fifth grade have a larger proportion of inferior homes than any other. 
The two upper grades show a decided superiority to the two lower ones in 
both sexes. The number of very poor homes is exceedingly small. It con- 
stitutes only seven among the girls and nine among the boys—in each case 
about 214 per cent. 


NEIGHBORHOOD 


The estimates of neighborhood are presented in Tables 674b and 675b. 
These tables show comparatively little relationship to school grade. Among 
the girls the eighth grade is clearly superior, and among the boys the fifth 
grade is somewhat inferior. Only about from 5 to 7 per cent of the children 
belong in very poor neighborhoods. 


INDUSTRIAL STATUS 


Estimates of industrial status show very little relationship. to school 
grade (Tables 674c¢ and 675c). Among the girls the eighth grade is superior 
and the fifth grade inferior. Among the boys there is exceedingly little 
difference from grade to grade. 


MATERIAL CONDITIONS OF THE HOME 


Tables 674d and 675d show the estimates of the material conditions of 
the home, and show that the two upper grades have better homes than 
the two lower ones, though it cannot be said that there is a perfectly regular 
progression from grade to grade. 
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TABLE 675 — HOME RATINGS — SEPARATE FACTORS 


Girls 
a. FPamity Status (10 Points) 
GRADE V Grape VI Grape VII Grave VIII Tora 
Points 
No. |Per Cent} No. |Per Cent] No. |Per Cent] No. |Per Cent} No. | Per Cent 
jong Bea its ee 3 5.8 2 2.6 2 Xe || 0 7 2.8 
(San, oe gees 9 17.6 | & 9.4) 6 ia Selle 3.6 24 9.3 
(es EL 23 als ile | Gil 41.9 | 32 41.6 | 20 36.3 | 106 41.3 
Yah, os ee 16 alae} || eH! 45.9 | 37 48.0 | 33 60.0 | 120 46.7 
Total 51 99.8 | 74 99.8 | 77 100.0 | 55 99.9 | 257 | 100.1 
b. NerGgHBorHOooD (15 Pornts) 
GrapDE V GravE VI Grape VIL Grape VIII Toran 
Points z : 
No. |Per Cent} No. | Per Cent} No. |Per Cent] No. |Per Cent} No. | Per Cent 
LSet ree 6 ila! 7 2 256, 2 AAG) || 33 5.4 13 5.0 
(aoe ae 12 Ds t5) |) Pas 31.0 | 14 18.0 | 10 18.1 59 22.9 
OED Fare wee cae 24 47.0 | 38 illee) |) 64.9 | 23 ALES lao 53.0 
138-15 9 laf Xo) |) A ib ces || lal 14.2 | 19 34.4 50 19.4 
Total 51 99.8 | 74 O97 NTT 99.7 | 55 COE ial 27a OOke: 
c. INDUSTRIAL Stratus (20 Pornts) 
GRADE V Grave VI Graver VII Grave VIII ToTaL 
Points 
No. |Per Cent| No. |Per Cent] No. | Per Cent}, No. |Per Cent} No. | Per Cent 
epee ies ee 3 5.8 3 4.0 4 sy. Il 1 1) 11 4.3 
9-12 23 45.1 | 16 PAN) | P45) Bye |) aul 20.0 75 29.2 
L=16 8 Sie 14 Dien 30 40.5 | 30 38.9 | 24 43.6 98 38.1 
17-20 11 PAM aye || 233) 33.8 | 18 23.3 | 19 34.5 73 28.4 
Total 51 99.8 | 74 99.8 | 77 OOM aon: 99.9 | 257 | 100.0 
. MareriaLt ConpDiITIons oF THE Home (25 Pornts) 
GrabDE V Grave VI Grave VII Grapvek VIII Toran 
Points 
No. |Per Cent| No. |Per Cent} No. |Per Cent| No. |Per Cent} No. | Per Cent 
TE LO eiiicet oa Of 13.7 3 4.0 3 3.8 1 1.8 14 5.4 
ee race e 9 17.6 | 14 18.9 | 12 15.6 6 10.9 41 15.9 
6-20 eee 23 45.1 | 41 55.4 | 39 SO ee | Pas) 45.4 | 128 | 49.8 
21-25 12 736) || 1KG) DIRGMEZS: 29.8 | 23 41.8 74 28.0 
Total 51 99.9 | 74 99.9 | 77 99.9 | 55 99.9 | 257 99.1 
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TABLE 675—Continued 


e. ParentaL ArritupE (30 Pornts) 


GRADE V Grave VI Grape VII Grape VIII Tora 

Points Pee fe 

No. |Per Cent} No. |Per Cent; No. |Per Cent] No. |Per Cent} No. | Per Cent 
LO aici etches 6 OLS 6 8.1 3 3.8 1 1.8 16 6.2 
13-18 ee anes 16 31.3. |, 20 27.0 | 14 18.0 4 if? 54 VANAY) 
9-Q4 cue. ee 20 39.2 | 28 37.8 | 33 42.8 | 30 D455 | WT 43.1 
25-30 i. eres 9 17.6 | 20 2120 Neat 35.0 | 20 36.3 76 29.5 
Moral, 4 5. | ail 99.8 | 74 99.9 | 77 99.6 | 55 99.8 | 257 99.8 


HOME ATMOSPHERE AND PARENTAL ATTITUDE 


Tables 674e and 675e, estimating home atmosphere and parental at- 
titude, show a far more definite and consistent relation to school grade than 
any of the others. There is a regular improvement from grade to grade, 
both among the boys and among the girls. 


A STUDY OF HOMES OF SMALL INCOME RATED AS GOOD AND OF 
HOMES OF LARGE INCOME RATED AS POOR 


That home atmosphere and attitude of the parents should have a de- 
cided relation to progress in school is very understandable. It seems at 
first surprising that the industrial status of the family should have so com- 
paratively little relation to school progress. It is, of course, true on the 
whole that the homes with the higher incomes were the better homes, 
though even this relationship does not always hold. It seemed worth while 
to make a study of the cases of families of very small incomes whose homes 
were rated as good, and those of large incomes whose homes were rated as 
poor. ‘The consideration of these extremes will help to explain why the 
general relationship between family income and school progress is so rela- 
tively small. 

In our total list of homes there were twenty-one with small incomes 
ranked as good, and nine homes with large incomes ranked as poor. An 
account of some of these extreme instances will help to explain the con- 
ditions. One family of six people had an income of $10.00 a week making a 
per-capita income of $1.66. The father of the family had tuberculosis and 
could earn little or nothing. The income was earned by the children. The 
mother was a cheerful thrifty woman who performed successfully the well- 
nigh superhuman task of providing for her family, keeping the home neat 
and the atmosphere happy and stimulating on this incredibly small sum. 
In another case, a family of ten people were living on an income of $18.50 
a week. They lived in a small brick cottage for which they paid $15.00 a 
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month. It was in good condition, had a small neat yard and good light and 
ventilation. They spent $10.00 a week for food, and paid $1.10 for in- 
surance. The furnishings of the house indicated better times in the past. 
Everything was neat and clean and orderly. Again a mother who is a 
genius as a manager makes the income do its utmost and maintains a 
cheerful atmosphere. It would be possible to multiply these instances, but 
the moral of the tale is the same in every case. The good home of very 
small income is always one where an intelligent capable mother makes 
every cent count to the utmost and at the same time keeps the spirit and 
morale of the home what it should be. Such a home is always favorable to 
school progress, no matter how small the income. Of course the same 
mother could make an even better home and give her children far more of 
a chance with a larger income. 

Among the families of large incomes with poor homes was one in which 
the total income was $28.50 earned by four wage-earners for a family of 


TABLE 676 
SUMMARY OF HOME RATINGS 
Boys 
GRADE V Grape VI Grape VII Grave VIII Toran 
Points 
No. | Per Cent} No. | PerCent| No. | Per Cent} No. | Per Cent} No. | Per Cent 
40S ee ON ee 3 oa 2 2.0 2 1.9 il lel 0 .0 4) os 
Al=aO0 7s Sse 6 25 Missa il 19 18.4 | 16 16.8 6 12s} eS 19.2 
O18 Bea 9) 52.4 55 Donia 42 44.4 | 26 , 54.0) | 175 51.0 
81-290 e ceseers 18 18.2 18 M6 25 ZOmOm mle 24.9 a PAL D. 
Oe) ene eee 2 2.0 8 Wo |) 10 10.6 | 4 8.3 24 6.9 
otal beeen |ROo 99.7 | 102 99.3 | 94 99.4 | 48 99.5 | 343 99.8 
TABLE 677 
SUMMARY OF HOME RATINGS 
Girls 
GRADE V Grave VI Grave VII Grave VIII Torau 
Pornts 

No. |Per Cent} No. | Per Cent] No. | Per Cent] No. |Per Cent} No. |Per Cent 

AO es Sie te 2s 3.9 0 0 il 123 0 z) 3 leat 
ALGO see eee 12 PRS MN APs 16.1 6 7.8 2 3.6 32 1254: 
GlSXS0 he ae 32 62.5 | 48 64.7 | 48 62.2 | 30 54.3 | 158 61.4 
81="90 5 ore aw: 5 9.8) 12 Ge te 1g) DA ROW alo: 23.6 49 19.0 
SEOUL 2 ase 0 0 2s 2.6 3 Bars |p, 1K 18.1 15 5.8 
Rotel ie. eae imo 99.6 | 74 99.5 | 77 99.6 | 55 99.6 | 257 99.7 
Te es ee a 


710 AN EXPERIMENTAL STUDY OF CHILDREN | 


TABLE 678 
HOME RATINGS — TOTAL SCORE 
Boys — M 
GrapE V Grape VI Grave VII Grape VIII ToraL 
Points SS 
No. | Per Cent] No. |PerCent| No. |PerCent| No. | PerCent| No. | Per Cent 
eae Onley. 2 2.0 P) 1.9 i 1 0 0 5 1.4 
7h eae es Bl 7 7.0 2 1.9 2, 21 0 .O 11 3.2 
AG="bOtAee aes 4 4.0 2, 9 6 6.3 1 210 13 3.8 
E= WI, x oon > 4 4.0 2 1.9 2 Za 1 2.0 9 Zao, 
56- 60 10 10.1 13 La 6 6.3 4 8.3 33 9.6 
6l="655 eee 8 8.1 12 1 9 9.5 5 10.4 34 9.9 
6642/0 29, Se 13 13.1 11 10.7 7 V4 2 4.1 33 9.6 
(lSs15e.. Fey ene 19 19.1 14 13h 9 9.5 | 10 20.8 52 Loot 
4G=- 80 ae ae 12 12.1 18 UC Kete\ ale 18.0 9 18.7 56 16.3 
CHIES IIS Gg oe 10 10.1 13 i Cee lhe 18.0 if 14.5 47 1337 
86= "90 ee = 8 8.1 5 4.9 8 8.5 5 10.4 26 7.5 
Ol one es ee 2 2.0 6 8 teed, 7.4] 4 8.3 19 5.9 
96=100 Ree 0 =O 2 1.9 3 Siro 0 0 5 1.4 
otal ae 099 99.7 | 102 | 99.3 | 94 99.4 | 48 99.5 | 343 99.6 
Median .... 70 74 76 76 73 
TABLE 679 
HOME RATINGS — TOTAL SCORE 
Girls — M 
GRADE V Grapbp VI Grape VII Grape VIII Toran 
Points eee Se foe ee 
No. |Per Cent] No. |Per Cent} No. | PerCent| No. | Per Cent} No. | Per Cent 
AQ a es orp ae 2 3.9 0 .0 1 1.3 0 0 3 bed 
AE re ea 2 3.9 il Loo AD te @ 0 3 Iii! 
AG= 3 eee eee 2 3.9 0 .0 0 nO) 0 0 2 7 
eae, Gey 6 got 7.8 6 8.1 6 7.8 0 0 16 6.2 
56= GOR csi 4 7.8 5 6.7 0 0 2 3.6 11 4.2 
GE. Cota eee 8 15.6 8 10.8 8 10.4 4 (ee 28 10.9 
G6= (Ola wean hs 8 15.6 | 13 iol 14.2 9 16.3 41 16.0 
71- 75 Bl as Oye A 9 17.6 | 16 Zl One Lo 15.6 ff 127 44 ihe | 
(hO= ON. 6 6 ne 7 ISL |) wal 14.8 | 17 22.0 | 10 18.1 45 eit 
Sl=85.e eo 5 9.8] 9 OD Lea ee. 18.0 if 1257 35 13.6 
86-90... ... 0 m0) 3 4.0 5 6.5 6 10.9 14 5.4 
O1=" O54 Beas =: 0 m0) 2 ZOnmS 3.8 | 9 16.3 14 5.4 
96-100 2 2) ae = 0 nO) 0 AO) 0 0 1 1.8 1 4 
Total 51 99.6 | 74 99.5 | 77 99.6 | 55 99.6 | 257 99.5 
Median 67 71 75 78 72 
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five, making a per-capita income of $5.70 a week. The family lived in three 
rooms in a poor tenement building, for which they paid $13.50 a month. 
There was nothing about the conditions of the home to recommend it. The 
mother was an ignorant woman, the father spoiled the children, and the 
spirit of the family was poor. Another family of four had an income of 
$19.85, making a per-capita income of $4.95 a week. They lived in two 
rooms in a poor tenement, for which they paid but $6.00 a month. The 
rooms were dirty and disorderly and the furnishings poor. The halls of 
the tenement were defaced with water, and the sink in the hall had over- 
flowed. The mother of this family was a dispirited, pessimistic woman, 
who had no ambitions and few ideals. In the face of these drawbacks the 
large income availed nothing in advantage to a child. 

A comparison of the expenditures of these two extreme groups for the 
necessities of life show that they do not differ much. The rent paid for 
the good homes with poor incomes averaged $12.47 a month, and that for the 
poor homes with good incomes $10.92 a month. The amount spent for food 
by the two groups varied between $1.00 and $2.00 per capita. In the good 
homes with poor incomes it was nearer $1.00, and in the poor homes with 
good incomes nearer $2.00. The good homes with poor incomes had a 
larger proportion of families who carried insurance than the reverse group, 
but the amount paid per week by the families who carried insurance was 
greater among the poor homes with large incomes. The habit of saving 
was more common among the good homes with poor incomes. [Five of the 
twenty-one families in this group were in the habit of saving systematically, 


TABLE 680 
HOME RATINGS — TOTAL SCORE 
Boys — X 
No. Per Cent 

Al) meee ett ee. Nl. ON i a 0 0 
ATA Dt ae ey Re ee Pos il 1.5 
Meee. 6G 0 eee eee tes 1 1.5 
Sat Se ern ge A eee ones oe 3 4.4 
DE Vico. Pea ena kpanic NCW arene 5 7.4 
Gl=OO eee ee eee oes 8 11.9 
(OHVA0)" 5, my cM AO i co aoe 5 14. 
TAIESEAD ree Ry eR oe 8 11.9 
VG-SOMMEERY CLS ese wee 13 19.4 
SI=Sh eee ake ey tke G 15 22.4 
Gia foe ok ee a Cee 5 7.4 
(Vie) oe eae ee eee 3 4.4 

T Gea ee or acl. sae Pa 67 99.6 
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while but one of the nine families with poor homes and large incomes saved. 
The size of the families in the two groups differed but little. The average 
for the good homes with poor incomes was 5.3 and that for the poor homes 
with good incomes 6.5. 

Since the difference in expenditures for the fundamental necessities of 
life differed so little in the two groups, we are forced to the conclusion that 
the surplus income of these pocr homes was spent on clothes, incidentals, 
and various indulgences. While no one can deny that many of the good and 
desirable things of life—things that furnish the essential background for 
well-rounded human development—are dependent upon money, it still re- 
mains true that the quality of the human beings who make up the home— 
and particularly that of the mother—is an even more potent factor and 
one that may compensate for serious economic deficiencies. Perhaps, there- 
fore, it is not surprising to find that while the economic background of the 
family has comparatively slight influence on school progress up to fourteen 
years, the attitude of the parents and the atmosphere of the home has 
much, 

TOTAL RATINGS OF HOMES 


The summaries by school grade which present the total estimates of the 
homes, made by adding the five separate estimates, are presented in Tables 
676 and 677 in terms of the general rating of very poor, fair, good, and very 
good, and in Tables 678 and 679 in a finer distribution of values, from which 
a median has been figured. The rating tables for both boys and girls show 
a regular improvement with school grade in the sense that the very poor and 
poor homes become less in proportion with increasing school grade, and the 
good and very good homes greater in proportion. The school-grade differ- 
ences when expressed in terms of the medians for each grade are surprisingly 
small. For the girls they are: fifth grade—67, sixth grade—71, seventh 
grade—75, and eighth grade—78. For the boys they are: fifth grade—70, 
sixth grade—74, seventh grade—76, and eighth grade—76. 
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The data with regard to visits to the school group are so meager that 
they are of doubtful value. The cases were too few to allow-of a school- 
grade summary. Tables 680 and 681 give the total summary for the esti- 
mate of the home as a whole and the median. The median is 78 for the 
girls and 76 for the boys. These medians for school children are the same 
as the corresponding ones for the eighth grade in the working group, but 
somewhat greater than the medians for the entire working group, which 
were 73 for boys and 72 for girls. The homes of the school children in ques- 
tion were all in exactly the same neighborhoods as those of the working 
group. Apparently the mere intention to remain in school beyond the age 
of fourteen is associated with a somewhat better type of home. 
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TABLE 681 
HOME RATINGS — TOTAL SCORE 


Girls — X 
No. Per Cent 

ae ee eer Sa 0 .0 
CB ND et oe cme eee ee 0 .0 
AGE Oc ay fa A Rs oe Ree Se eee 0 .0 
Dies (Se ecin o yene telnet eee ee 0 .0 
DOs Ol) aaa se ber ed MKS eS, 4 6.4 
GLROO meee ee te a a | 5 8.1 
Go AUR S OR ee aS ee ee ae 8 12.9 
TAN FASS RS BR Cite see tee eee ae 8 12.9 
(OaNSO ere tte ne ee 11 ied. 
SHES ta Seco ey ee ee 9 14.5 
(Res: WN. Wiis’, peeked 10 Gel 
OS ROO serra Mer tiaas een ce ns 5 8.1 
CCC OR o at: acre a Sa ee ee 2 om, 
GRONGEH IE | pus T Pa Teele A cel ed a 62 99.9 

IMediantnmem set, tet. sas) 78 


CORRELATIONS OF HomE RatTINGs wiTtH AVERAGE PERCENTILE 
Ranks IN MENTAL AND PHYSICAL TESTS 


For the working group, for whom a single measure of physical ability 
and a single measure of mental ability, consisting in each case of an average 
of the average percentile ranks of the several years (from three to five 
years) was available, it seemed worth while to obtain a correlation between 
the standing in mental and physical tests, and home rating on the scale 
just described. The correlations were as follows: 


Boys Girls 
Home rating with average in physical tests... ..:.2.2.2.... .10 20 
Home rating with average'in mental tests. . . ......-..... .03 27 


The surprising thing is that the correlations are all so small. In trying to 
interpret these correlations, one must bear in mind the group of children 
on whom they are based. These are children who had left the school 
permanently at fourteen years of age. There are two factors at work in 
this group which would tend to reduce the size of the correlations between 
ability and home rating. The group contains children of very limited in- 
telligence, whose homes are good. These are children whose elimination 
from school is due entirely to poor ability, and whose type of home is that 
in which most of the children remain in school. At the other extreme are 
the children whose ability is good, but who belong in homes in which some 
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sort of handicap has made for exceptionally poor home conditions and 
hence elimination from school. These are children whose ability would 
naturally keep them in school, but who are being forced out by poor home 
conditions. In other words, in the group of working children are found 
all those of very poor ability with good homes and all those of good ability 
with very poor homes. Correlations based upon the whole group, working 
and school children, would probably show higher values. 


TABLE 682 


MENTAL AVERAGES IN HOMES OF DIFFERENT GRADES 


Boys 
Home Ratina}] 40 |41-45]46-50) 51-55] 56-60 | 61-65 | 66-70 | 71-75 | 76-80 | 81-85 | 86-90] 91-95/96-100 so 
Grade V | 27 | 39 | 44) 389] 41 | 41 | 38 | 37 | 36 | 42 0 | 38 
(2) | (7) | (4) | (4) | 10) | (8) | (18) | 19) | (12) | 10) 
Grade VI | 54 | 46] 50 | 47] 45 | 47 | 47 | 45 | 45 | 49 46 | 47 
(2) | (2) | (2) | 2) | (18) | 22) | 11) | 14) | 17) | (18) (2 
Grades WIT 2650) 61052545) | S56 sol e522 oto e ot 60 | 52 
(1) | 2) | (6) | @)} (6) | ) | CY | @) | aA ay (3) 
Grade) VILL O00) 55) 68s |i le E5243 G3 oem OO 0 | 58 
CL) | At G4) Th OD te 9D 
Average | 45 | 44 |49|45 | 49 | 47 | 44 | 48 | 46 |} 50 54 


Notr.—Numbers in parentheses indicate number of cases. 


TABLE 683 


PHYSICAL AVERAGES IN HOMES OF DIFFERENT GRADES 


Boys 
Home Ratina| 40 | 41-45] 46-50] 51-55| 56-60 | 61-65 | 66-70 | 71-75 | 76-80 | 1-85 | 86-90/91-95/96-100 NA) 
Grade V | 84 | 35 | 89 | 387 | 43 | 44 | 43 | 44 | 36 | 47 | 41 | 441 © | 49 
(2) | (7) | (4) | ) | GO) | (8) | (13) | (29) | (12) | (10) | (9) | (2) 
Grade VI | 51 | 44 | 61 | 46] 45 | 46 | 49 | 42 | 41 | 43 | 50] 45 | 30 | 45 
(2) | (2) | (2) | (2) | (8) | (12) | (11) | (14) | (17) | (18) | (5) | (6) | 2) 
Grade VII | 65°) 54 | 45 | 49 || 45: || 51 49 | 39 | 48 | 47 | 54 | 57 | 57 | 49 
(1) | (2) | (6) | (2) | (6) | () | (7) | 9)-| a7) 1.47) 1 8)1 (16) 
Grade VIIT | 0 |, 0 | 39 | 55 | 54 | 54 | 33] 56 | 52 1 49 | So} Sr) OMiaD 
(1) |} (1) | (4) | ) | (2) | G0) 9) | (7) | (5) 4) 
Average 47 | 40 | 45 | 42 | 46 | 48 | 46 | 45 | 44 | 46 | 50 | 51 | 46 


Notr.—Numbers in parentheses indicate number of eases. 
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All of the correlations are positive. In spite, then, of the factors tending 
to reduce the size of correlations in this group, some positive relationship 
exists between good homes and mental and physical tests. In this series, 
the home seems more closely related to the mental and physical status of 
girls than it is to that of boys. Whether this is a real difference in the effect 
of home conditions on boys and girls, or the result of the selective processes 
at work in determining school leaving, it is difficult to say. 


TABLE 684 
MENTAL AVERAGES IN HOMES OF DIFFERENT GRADES 
Girls 
Home Rarina | 40 41-45] 46-50]51-85| 56-60 | 61-65 | 66-70 | 71-75 | 76-80 | 81-85 |86~90|91-95|96-100| sve" 
Grade V | 41 |34.5) 28 | 43 | 26 | 37 | 38 | 48 | 42 | 30 38 
(2) | (2) | 2)| 4) @ | 8) | &) |] @] @ | 6) 
Grade VI 20 47 | 43 | 39 | 39 | 44 | 44 | 47 | 41 | 50 44 
5 (6) | (5) | (8) | 3) | (16) | 11) | (9) | B) | @) 
Grade VII | 78 49 43 | 46 | 48 | 52 | 54 | 46 | 61 49 
(1) (6) (8) | (11) | 8) | 7) | 4) | ) | (8) 
Grade VIII 53 | 52 | 59 | 58 | 57 | 56 | 58 | 58 | 66 | 57 
(2) | (4) | ) | (7) | GO) | (7) | (6) )-9) | CQ) 
Average 53 | 32 | 28 | 46 | 39 | 41 | 44 | 47 | 48 | 49 | 53 | 58 | 66 


Norr.—Numbers in parentheses indicate number of cases. 
TABLE 685 
PHYSICAL AVERAGES IN HOMES OF DIFFERENT GRADES 
Girls 


Aver- 
Home Ratine | 40 | 41-45] 46-50] 51-55| 56-60 | 61-65 | 66-70 | 71-75 | 76-80 | 81-85 | 86-90) 91-95/96-100 age 


Grade) vi 50| 35 | 36.1 47 | 40-1 30 1.44 | 50 | 44 | 46 43 
Qe Vyves- Ea 4) Oya |e 
Grade sai 35 BG NGS esr LAG} 430) 945554040.) 56 46 
(1) (6) | () | (8) | 3) | G6) | (11) | @) | ()) @) 
Cee vite sella eal ag? 407 | 42") *50 \e59' 158 4-43") 52 49 
(1) (6) (8) | (1) | (13) | 17) | 14) | ) | ©) 
Grade VILL TS Sr SS Oe era ra: 
(2) | (4) | ©) | () | Go) } (7) | ()} @)} @) 


Average | 58 | 35 | 36 | 47 | 50 | 38 | 47 | 47 | S51 | 52 | 52 | 55 | 72 


Notr.—Numbers in parentheses indicate number of cases 
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The correlations furnish no basis for a generalization as to whether men- 
tal or physical status is more closely related to home conditions. In the 
case of boys, the correlation with the home is higher for physical measures 
and in the case of girls it is higher for mental measures. These correlations 
are distinctly smaller than those with school grade (see Chapter VIII). 

In order to show more of the detail of the relationship of mental and 
physical rating to home rating and school grade, four distribution tables 
are presented (Tables 682 to 685) giving for each sex the mental and the 
physical averages of those in homes of various levels, arranged by school 
grade. These tables give a somewhat more vivid impression of just what 
the correlations mean. While there is but a slight tendency for the averages 
in mental or in physical tests fo show a relation to the home rating, there 
is a striking tendency for them to be positively related to school grade. In 
the case of mental tests, within each division of the table based upon home 
rating, the increase in mental average from one school grade to the next is 
present with but one exception in the girls’ table and three in the boys’. In 
the case of physical tests the relation to school grade is less evident, though 
it is more striking than relation to home rating. 


SUMMARY OF CHAPTER XIII 


I. Home conditions and school progress. 


Home conditions, as estimated on a numerical scale based upon a 
home visit, had an unexpectedly small relation either to remaining in 


school or to maintaining a normal school grade. The difference be-. 
tween working and school children from the same neighborhood on \ 
such a scale was only a few points in favor of the school children. The ' 


relation between school grade completed at fourteen and home rating 
among working children also showed comparatively small positive 
relationships. Within each school grade grouping, the distribution of 
home ratings was very wide. 


II. Various factors of home rating in relation to school progress. 


The factors considered in the home rating, arranged in order from 
those showing least to those showing most relationship to school 
grade completed were as follows: neighborhood, industrial status, 
family status, material conditions of the home, and parental attitude. 


III. Home conditions and physical rating. 


There was a small positive correlation between home rating and rank 


in tests of physical skill which amounted to .10 for the boys and .20 for 
the girls. 
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IV. Home conditions and mental rating. 


There was also a very small positive correlation between home rating 
and average in mental tests, which amounted to .03 for the boys and 
.27 for the girls. 


The best known attempt to form a scale for the grading of homes is that 
of J. Harold Williams (1). Although it is published so much later, the 
present scale was devised before that of Mr. Williams and was already in 
use when his was published. The plan of the two is very similar. In both 
instances certain salient features of the home were selected for numerical 
grading and the points added to form a total. In the Williams Scale the 
final total is 25 points, and in this one 100 points. The larger number of 
points leaves room for expressing numerically finer gradations of judg- 
ment. In both instances, judgments are guided by a series of descriptive 
statements. No report of comparisons of groups of homes by the use of the 
Williams Scale is available. 


Reference 


(1) Wri11aMs, J. Haronp—“ A Guide to the Grading of Homes,” Whittier State School 
Department of Research, 1918, Bulletin No.7, Whittier, California. 


CHAPTER XIV 
SUMMARY AND INTERPRETATION OF FINDINGS 


LIMITATIONS OF THE DATA 


Brrore attempting to summarize or interpret the facts presented in 
this study, it will be wise to review briefly the scope of the data. 

We have five annual tests of mental and physical abilities for 753 chil- / 
dren who were leaving school to go to work at fourteen years of age; 511 (7 
of these children were still available for examination at the end of four 
years when the fifth annual test was given. We have the same series of 
mental and physical tests for 760 children of fourteen who were intending | 
to remain in school. Elimination was so rapid that by sixteen years only | 
322 of these remained for tests. Accordingly, 211 more children of sixteen 
who were intending to remain in school were examined. At the age of 
eighteen, 68 of the first set and 84 of the second set, making 152 in all, |. 
were still in school and were given the fifth test. 

In addition to these laboratory measurements, we have for both series 
of children some very general facts about the social background, such as 
birthplace of parents, language of the home, employment of the mother 
outside of the home, and the number of rooms occupied by the family. 
Our home visits are complete for the working group only. A few visits 
to school children were made, but not a sufficient number to allow an 
analysis of the homes of school children as contrasted with those of working 
children. Industrial histories were kept for the working group only. If it 
had been possible to complete the home visits to all school children and 
to keep the industrial histories of school children as they were gradually 
eliminated from school and sent into industry, the data would unquestion- 
ably be of far more value than they are at present. The only reason that 
these additional investigations were not made was a lack of financial re- 
sources. The undertaking, even as it was carried out, was staggering in 
extent. In the face of rapidly increasing demands for practical applications 
of the laboratory procedure to immediate school problems and limited re- 
sources for research, it became impossible to complete the home visits and 
the industrial histories of the school group. The series is also incomplete in 
that no medical examinations of the children were made. A summary of 
actual physical defects would have added greatly to the interest of the 
series and helped in its interpretation at many points. 

The analysis of the data presented in this study is obviously incom- 
plete. Had our resources permitted, it would have been possible to work out 
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many more correlations than those we have presented. No correlations 
dealing with the relation of individual tests to other tests or to social and 
industrial factors have been worked out. The number of interrelationships 
of this type which might be investigated from data of the degree of com- 
plexity of ours is almost infinite. It is perfectly possible to add later to this 
phase of the study other correlations which promise to be of interest. 

The fact that only four years of industrial histories were kept and analyzed 
for the entire group constitutes a further limitation in value. If all the 
years of histories which might have been obtained had the funds held out 
had been studied, the findings would be far more valuable than they are 
now. It is possible that the present status of these workers can still be 
discovered and compared with their mental and physical ratings, though 
it is, of course, too late to obtain the details of employment from year to 
year. 

The peculiar importance of the data consists of the fact that we have 
re-measured from year to year so large a number of the same individuals and 
that we have at least some social and industrial facts which can be corre- 
lated with the successive mental and physical measurements. In spite of the 
obvious limitations of this series, no other data as complete are in existence 
anywhere, or are likely to be collected for some time to come. 


THe Time INTERVAL BETWEEN THE EXPERIMENTAL WORK AND 
PUBLICATION 


The fact that the main body of data here reported was collected ten 
years ago needs some discussion. It was, of course, merely lack of financial 
resources for the enormous piece of statistical work represented that made 
us so slow in preparing the material for publication. More and more of 
the time of the office force had to be devoted to the practical demands 
of laboratory diagnosis, the issuance of employment certificates, and the 
placement of children in industry. What we must now consider is the ex- 
tent to which time may have rendered invalid the interpretation of facts. 
In other words, is the situation which we are analyzing—namely, that of 
ten years ago—sufficiently comparable to that of the present to allow us to 
draw conclusions which still apply? 

There have been some obvious changes due to the war. For instance, 
the entire level of wages has increased. The actual weekly and yearly 
earnings of children are considerably greater than they were at the time 
that we are discussing. The wages reported, therefore, would not apply 
to present conditions. There is no reason to think, however, that the rel- 
ative wages paid to various groups would be any different to-day from 
what they were ten years ago. What we are interested in is not the actual 
amount of the weekly wage so much as the relation of weekly wages to 
educational factors and to the ability of individuals. 
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Changes in child labor laws have also modified certain factors within this 
period. When we began our investigation, children were leaving school to 
enter industry at the age of fourteen years and at any time after the com- 
pletion of the fifth grade. Now, in the same state, no child is permitted to 
leave school under sixteen years and the standard requirement of schooling 
is the seventh grade. Part of this change in legal requirements was made 
during the period of the present study. In 1913 the age of leaving school 
was increased to fifteen years for boys and to sixteen years for girls. We 
had, at that time, a chance to observe the extent to which this change in 
age and schooling modified the industrial opportunities of the child. What 
we found was that the only modification in kind of work available con- 
sisted in the fact that a few machine jobs, such as power-machine operating, 
were open to girls at sixteen, which had not been open to beginners until 
the age level was raised. Wages were not modified at all for boys by the 
increase of a year in age. Raising the age level of girls two years increased 
the weekly wage about half a dollar a week. 

There is very little reason to think that the opportunities which the 
business and industrial world offers to beginners will be radically modified 
by raising the age of beginning a year or two. Beginners are still beginners, 
and the types of jobs on which they are started remain the same. Indeed, 
they could not be changed, unless some readjustment in industry occurs 
by which other workers than beginners are used for certain operations, or 
unless certain occupations for which young children were formerly em- 
ployed are provided for by other methods. A few such changes doubtless 
occur. Cash girls in stores have been replaced by automatic systems. Toa 
slight extent, messenger boys have been replaced by disabled and elderly 
men. These changes are the only ones revealed by the yearly analysis of 
the type of work performed by beginners, which the employment-certificate 
office of Cincinnati makes each year. There is no reason to think that the 
slight diminution of errand work for boys and the fact that simple machine 
operating is now available for beginners would materially modify the 
analysis of the type of work performed by beginners or modify at all the 
relation of type of work performed to mental and physical ability. 

The lapse of time must be kept in mind in considering the types of tests 
used. This piece of experimental work was begun before either the Stan- 
ford Revision or the Yerkes Bridges Point Scale was published. It was 
completed before the Army mental tests or any of the systems of group 
tests for school children were developed. Doubtless the choice of tests for a 
similar piece of work begun from five to ten years later would be different. 
Nevertheless, the tests used were sufficient in variety and in number to 
compare favorably with most of the modern systems. They have a much 
greater validity than group test results, since all of them were given 
individually under standard laboratory conditions. 


SUMMARY AND INTERPRETATION OF FINDINGS 721 


THE VALIDITY OF MENTAL AND PuysicaL Tests AS MEASURES or ABILITY 


It is with great trepidation and a firm conviction that nothing final and 
entirely satisfactory can be said on the subject that the present writer 
enters into the discussion of the extent to which mental and physical tests 
of the type used in this study can be taken to indicate fundamental differ- 
ences in ability between individuals. It is manifestly impossible for scien- 
tific methods at present to measure accurately how much of the efficiency 
of performance which mental and physical test ratings reveal is due to the 
native endowment of the individual and how much is due to the effect of 
environment upon him. None of us can question the importance of both 
factors. My own conviction is that mental and physical tests constitute a 
type of measure of the individual in which native endowment is a larger 
factor than in any other known standard of measurement. Tests have been 
used in the present study as indicating native capacity more definitely 
than educational and other environmental influences. What I wish to do 
now, in defense of this usage, is to quote the evidence from the present 
study which seems to justify it to a certain extent. 

In the first place, the correlations of mental and physical ability from 
year to year have been high. Most of them, as we have seen, have fallen 
between the limits of .60 and .80. Furthermore, as our group approached 
maturity and the uneven processes of growth characteristic of adolescence 
were completed, the correlations increased in value. They are highest of 
all between year seventeen and year eighteen, in spite of the fact that the 
numbers represented at those ages are smaller than in any previous sects of 
correlations. It must, of course, be conceded that mere repetition of the 
tests from year to year may have been a factor in raising the correlation, 
but there is one point of contrast between the mental and the physical series 
which minimizes the importance of this possible effect of familiarity in 
in creasing the stability of performances. In the physical series the tests re- 
mained the same from year to year, whereas in the mental series they were 

\ changed from year to year. The tests of year seventeen and of year eighteen 
in the mental series differ from one another more than those of any two 
previous years. Nevertheless, the correlation is as high for mental as for 
physical tests, and is higher between seventeen and eighteen in mental tests 
than at any previous age level. It seems fair to conclude, therefore, that 
the high correlations of year seventeen to eighteen are due rather to the 
stability of approximate maturity than to practice effects or familiarity 
with the tests. 

The second reason for feeling that the tests measure native ability to a 
greater extent than the effect of environment lies in the relation of the test 
results to school grade completed from year to year in the case of the work- 
ing group. If the results of the mental tests were being strongly influenced 


——+ 


722 AN EXPERIMENTAL STUDY OF CHILDREN 


by school training, then one might expect the correlations between mental- 
test records and school grade completed to grow somewhat less from year to 
year as school receded into the background and the very different environ- 
ment of industry took its place. What we find is the reverse of this. The 
correlation of test records with school grades is somewhat greater among 
the working group at eighteen years after four years in industry than it was 
at fourteen years when the children were just leaving school and the effect 
of the school environment was still immediately present. | 

The third reason for feeling that the tests stress ability more than en- 
vironment is the relationship which was found between the mental-test 
levels and the home-visiting records. The correlation between home level 
as measured by a home visit and the mental-test level of the child is sur- 
prisingly small. If environment were playing a large part in determining 
mental-test levels, then one would certainly expect home environment to be 
an important factor. The tables which analyze both mental-test measure- 
ment and the home measurement, with reference to school grade completed, 
(Tables 682 and 684) offer this further bit of testimony. Within each school- 
grade group a very wide variety of homes was found but the mental-test level 
of the children remained more constant. In other words, while the mental-test 
level bore a very direct relation to the amount of schooling which the child 
had completed, it bore a far less striking relation to the type of home from 
which the child came. It is inevitable, of course, that the ability of the 
child should be a large factor in the school grade which he has completed 
by a given age. However, if the chief factor concerned here were not the 
ability of the child but the effect of the school environment upon his test 
record, then one might expect differences of home environment to have an 
equally striking effect. The fact that they do not do so throws us back 
upon the theory that the correlation between school grade completed and 
mental-test record is due rather to the native ability of the child as 
revealed in mental tests than to the effect of schooling in fitting him to 
perform mental tests. 

Our analysis of the cases which showed a marked discrepancy between 
the school grade completed at a given age and the mental-test level of a 
child again leads us to a belief in the fact that the tests reveal. native capac- 
ity to a greater extent than the effect of environment. We found that in 
the case of a child of high mental-test level who had completed only the 
fifth grade, very definite health and social handicaps were present which 
seemed to explain the discrepancy. On the other hand, in the case of the 
small number of children of somewhat inferior ability who had completed | 
the eighth grade at the normal time, we found favorable influences of home | 
and social background. | 

While none of these considerations can be given the rank of scientific 
proof, they lead the present writer to believe that we are justified in accept- 
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ing the results of adequate series of mental and physical tests as indicating 
native ability more definitely than environmental influences. Even if one 
does not grant this point I think few could question that the type and 
nature of the differences revealed by tests at the age of fourteen years must 
be taken as of permanent significance in the subsequent life of the individ- 
ual. It is true that we are very lacking in investigations of the early stages 
of mental development. How much the environmental influences of the 
first few years of life may do to determine what we later call mental level, 
certainly no one, at present, can say. This fact does not debar us, however, 
from the conclusion that the level of ability reached by the age of fourteen 
years, and probably much earlier, is a thing which subsequent environ- 
mental influences can modify to a limited extent only. From that age on 
tests furnish a basis for very definite conclusions about some of the pos- 
sibilities and limitations of the individual child. 


THE DIFFERENCES BETWEEN WORKING CHILDREN AND SCHOOL CHILDREN 
AND THE INTERPRETATION OF THESE Facts 


Let me first briefly summarize the facts which have been brought out 
about the differences between our series of working and of school children. 
In the realm of physical tests we found the school child superior to the 
working child at every age from fourteen to eighteen. The differences, / 
however, were considerably greater at fourteen than at eighteen. Roughly 
stated, at fourteen, one-fifth of the working group equaled or excelled the 
median of the school group, while at eighteen, one-fourth of the working 
boys and four-tenths of the working girls equaled or excelled the median 
of the school. This general statement, however, needs further analysis. 
Not all of the physical tests behaved in the same way in their relationship 
from year to year, nor did boys and girls present exactly the same picture. 
In height and weight school boys were very superior at fourteen years and 
much less superior at eighteen years, while school girls did not at any age 
differ radically from working girls in these measures. In steadiness, in mere 
rapidity, and in eye-hand coérdination, the working children of both sexes 
gained from year to year upon the school group. In one test only, that of 
steadiness, did the working group eventually surpass the school group. ‘This 
was true for both boys and girls. In strength and vital capacity, school 
children of both sexes became increasingly superior to working children so 
that by eighteen years the differences were greater in these two measures 
than they had been at fourteen years. Left-handedness proved to be 
greater among working than among school groups in both sexes. 

The facts with regard to mental tests were somewhat ‘simpler. School 
children proved to be superior to working children in every test made. 
Furthermore, the differencesin mental test levels were much greater at eight- 
een years than they had been at fourteen years. In round numbers, at 
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fourteen years, one-fourth of the working children equaled or excelled the 
median of the school children, and at eighteen years only one-tenth. It is 
interesting and significant that different tests show different quantitative 
relationships. The superiority of the school children was least in tests of 
mere memory or of routine processes such as cancellation and substitution. 
Tests of the construction-puzzle and mechanical-puzzle type held the 
middle ground. Tests which showed the greatest superiority of school chil- 
dren were those in which both logical thinking and a good command of 
language played an important part, such as association by opposites, muti- 
lated text, and hard directions. 

In addition to these differences in ability to perform mental and physical 
tests, the two groups differed in the age of maturity. The physical tests 
offered a far better basis for the determination of an approximate age of 
maturity than the mental tests, because in the physical series the same 
tests were used from year to year and direct comparison of one year’s 
records with the next thus became possible. In the physical series it was 
very evident that school boys completed their years of rapid growth both in 
size and in skill earlier than working boys by from one to two years. The 
spurt of adolescent growth ended for school boys at sixteen and for working 
boys at seventeen. Since girls mature so much earlier than boys, our series 
does not show this type of difference so well for them as it does for the 
boys, though in measurements of skill the girls’ records showed several in- 
stances of the earlier maturity of school girls. The few mental tests for) 
which we have continuous records from year to year suggest that the same, 
law holds in the realm of mental abilities. Though there is some indication. 
that the school children finished their spurt of adolescent mental growth \ 
earlier than the working children, there is also proof that they continued | 
to gain slowly from year to year longer than the working children. 

Educational differences between our two groups of children exist in spite 
of the fact that we tried to eliminate them at the start. Our original inten- 
tion was to select school children of the same educational attainment as our 
working children. Experience proved this to be an unobtainable goal be- 
cause the working group contained so large a proportion of the retarded 
children that it could not be duplicated in children intending to remain in 
school. Accordingly, our school series has an advantage in containing more 
children from the two upper grades, the seventh and eighth, and fewer from 
the two lower grades, the fifth and sixth. 

The few measures which made possible a comparison of working and 
school children on the basis of social and economic status showed a superior- 
ity of the school group in this realm also. School children had fewer foreign- 
born parents than working children. They had fewer mothers who worked 
outside of the home. Their families occupied a somewhat greater number. 
of rooms per family. The visits to homes of school children, which were 
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in the same neighborhoods as those of the working series, showed also a 
slight superiority to the homes of working children. 

Granting the reliability of these facts, what do they mean? When we first 
began the present study our chief interest was that of attempting to de- 
termine the effect of industrial life upon children who left school and 
entered industry as early as the law permitted. Now that our study is 
complete, we find that very few of the facts obtained offer any possibility 
of unequivocal statements on this point. The great superiority, both 
physically and mentally, of school children over working children might 
be taken as proof of the bad effects of industry upon working children, ; 
were it not for the fact that the differences are present in marked form at 
fourteen years, before any of the children have actually entered industry. 
In our fourteen-year series the only difference between the two groups was 
that the working children had expressed an intention to leave school and 
go to work, whereas the school children were expressing an intention to 
remain in school. Obviously differences existent at this point must be due 
to the selective effect of whatever factors are determining early elimination 
from school. They have nothing to do with industrial life as such. The 
first point, therefore, that we must seek to understand in interpreting our 
data is why some children leave school at fourteen years of age whereas 
others remain in school for much longer periods. Let me, then, attempt to 
state what, in the light of this study, seem to be in order of importance the 
factors determining whether a child shall be eliminated from school as early 
as the law permits, or whether he shall remain to the completion of what- 
ever educational opportunities are offered. They are (1) level of ability of 
the child; (2) parental attitude and family ideals; (3) health; and (4) 
industrial status. 

(1) The factor which stands out as of greatest importance in determining 
the period of leaving school is, I believe, that of the level of ability of the 
child. Let me state briefly the points in this study which seem to support 
this thesis. The most important one is that of the very great contrast in 
test level and in school progress between the children who leave school at 
fourteen to go to work and those who are intending to remain in school. 
Retardation and an inferior grade of school work bring about a sense of 
failure and inferiority, a conviction that the school is not for them, and a 
consequent desire to try new fields which lead directly to school leaving. 
Differences in home conditions between the two groups have been shown 
to be less striking and less constant than differences in ability as revealed by 
tests. It is obvious, however, that inferior ability is not the only factor 
involved in elimination from school. Some very superior children are elim- 
inated early; furthermore, after the age of sixteen, those who leave school 
are not definitely inferior to those remaining in school. 

(2) The second factor in order of importance is that of parental attitude 
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toward the child and his education, and of family ideals. The entire matter 
of home atmosphere and whether it tends to promote the normal mental 
life of the child and to stimulate in him an appreciation of education and a 
desire to obtain it, is of vital importance. A family atmosphere which is 
torn by dissentions between the parents, or a broken home caused by sep- 
aration of the parents, creates in the child a state of mental distraction and 
eventually a discouragement which prevents the school progress of which 
he might otherwise be capable. In other instances, although the family 
atmosphere is normally harmonious, the parental ideals of education may 
be very limited. The child is brought up with the ideal of immediate wage- 
earning rather than with that of remaining in school. Both the religion 
of the family and the country from which the parents come, if they are 
foreign-born, affect educational ideals. The superior children who leave 
school early are apt to come from families in which the parents are foreign- 
born or from Catholic families. 

(3) The point which ranks third in order of importance is that of the 
health of the child. Obviously, poor health alone may make it impossible 
for a child to profit by his school opportunities even if other factors 
are favorable. Instances determined primarily by health, however, are 
much more rare than those determined by family atmosphere. 

; (4) Last of all in importance I should rank the economic status of the 
‘family. It seems to be true that if the ability of the child is adequate and 
the parental ideals are fixed upon education, some way is found to keep 
the child in school. Among the children who remained in school are in- 
stances of heroic sacrifices on the part of the family to keep them there. 
Some mothers displayed an ability in managing small financial resources 
that was nothing short of genius, and that made it possible for children to 
remain in school in the face of apparent impossibility. There were, how- 
ever, cases where plain inability to meet the cost of education was the chief 
determining factor in elimination, though they were rare. 

_ _Insupport of my point that the economic status of the family is of much 
\ less importance in determining school career than the mental level of the 
| child, let me refer once more to the contrast between our school children 
who were tested at the fourteen-year level and those who were tested at the 
sixteen-year level. If economic status were the more important factor in 
keeping children in school, then we should expect the economic factors of 
the fourteen-year school group and those of the sixteen-year school group 
to be similar. As a matter of fact, they were very different. In economic 
status the fourteen-year school group was midway between the working 
group and the sixteen-year school group. It was in mental-test level that 
the two school groups were closely comparable. In the case of the boys, the 
fourteen-year group contained even more very superior members than the 
sixteen-year group. In other words, while the economic level of these two 
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groups of school children differed radically, the mental level was about the 
same, indicating that mental level had far more to do with remaining in 
school than economic level. 

Our conclusion from this analysis must be that the inferiority of working 
children is due to a very natural tendency for the inferior to leave school 
early. As we have seen, some of the superior leave early, too. However, 
the point to keep in mind in interpreting the relationship of mental and 
physical tests in the two groups is that working children, as a group, are 
inferior to school children from the beginning of their industrial career and 
because of a process of natural selection which brings it about that inferior 
children are eliminated early from school. 

As we have seen, the working children improve more rapidly than the ‘ 
school children in physical abilities during the years from fourteen to 
eighteen, although they never become the equals of the school group. The 
explanation of the somewhat more rapid physical progress of the working — 
children is to be sought chiefly in the fact that the inferior individual ad- 
vances more slowly and has his years of rapid growth later than the superior 
one (see Chapter VI). School children are nearer their physical maturity 
than working children at the ages of fourteen and fifteen. After fifteen they 
gain proportionately less than working children. On the other hand, work- 
ing children have their years of rapid growth later and make more rapid 
physical progress after fifteen than school children. They tend to gain 
upon school children between fifteen and eighteen. So far, then, we seem 
to be dealing with the laws of growth as they apply to superior and in- 
ferior individuals rather than any specific effect of either school or industry 
upon the children. 

Let me now attempt to make a more detailed interpretation of the 
separate tests of the mental and physical series in their relationship to the 
two groups from year to year, to see whether differences in the effect of 
working and school environment are suggested. 

There are two tests in which school children became even more superior 
to working children at eighteen than they were at fourteen. They are 
strength of the hand and vital capacity. These are the two tests which 
seem obviously related to size. Nevertheless, while differences in size be- 
tween working and school boys decrease, differences in strength and vital 
capacity increase. Among girls the two series do not differ at any age in 
size, but the progressive difference in strength and in vital capacity from 
fourteen to eighteen takes place. Strength and vital capacity may be re- 
lated to general vigor and available energy rather than to any specific 
factors of training. The only aspect of school life which could be impor- 
tant in direct training of these capacities is that of athletics or physical 
training, and it seems doubtful whether there is enough drill of this type 
in high school to account for the result. The more probable interpretation 
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\ is that school life favors general physical vigor and energy more than 


working life. 

On the other hand, in mere rapidity and in rapidity of eye-hand coérdina- 
tion, the working group gains more rapidly than the school group. T hese 
tests represent more definitely specialized skills than either strength or 
vital capacity. Most kinds of factory work call upon either mere rapidity 
or rapidity of codrdination. The working group had the greatest advantage 
of all in steadiness. In this capacity alone they excel school children at the 
age of eighteen. Steadiness is not obviously related to most of the kinds of 
factory work open to beginners. We are apt to think of it as dependent 
upon either a high degree of nervous control or a low degree of nervous 
irritability. There is one sense in which working children may have a 
greater degree of nervous control than school children. One colleague who 
has had a wide experience in the handling of both school girls and working 
girls tells me that working girls display more stability in the execution of 
any practical task than school girls. She believes that the discipline of a 
life of wage-earning gives them more power to carry out the task at hand, 
no matter what their temporary feelings and impulses may be, than school 
girls possess. In this sense she believes they may be said to have more self- 
control than school girls. There might be reason to believe that working 
children are as a class more phlegmatic than school children. School life 
is more varied and probably has greater elements of stimulation than work- 
ing life. School children may be living at a higher degree of nervous tension 
than working children. Certainly it was easier to arouse interest and call 
forth effort on the part of school children than on the part of working 
children. 

Let me now turn to the more detailed consideration of the course of the 
mental tests from year to year. In this realm the school series has the ad- 
vantage in every test and it is an increasing one from year to year up to 
eighteen years. The superiority of the school children at fourteen is un- 
doubtedly, as in the case of the physical tests, related to the selection of 
the superior individual to remain in school. What we must now attempt 
to explain is the progressive increase in the differences between the two 
groups. It is obvious that several factors may be and probably are con- 
cerned. In the first place, as we have seen, it is the inferior who are elim- 
inated from school from year to year. The progressive elimination of the 
inferior from the school group would of itself tend to raise the level of those 
remaining as contrasted with working children. However, our study of the 
omissions from the school series (see Chapter V) has shown us that, from 
sixteen on, those eliminated are of the same level of ability as those remain- 
ing. Since it is from sixteen on that the greatest difference between work- 
ing and school children obtains, elimination is not a sufficient explanation. 
The second point to consider is the obvious one that advanced school train- 
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ing has an effect on certain types of ability which are called upon by the 
tests. The tests in which a large vocabulary and a skillful use and inter- 
pretation of language are involved are obviously related to school training. 
The differences between school and working children are greatest, as a 
matter of fact, in tests involving the kind of thinking which is expressed 
in language, such as hard opposites, mutilated text, and the hard directions. 
However, the group of tests which stand in the middle of the series with 
reference to the contrast between school and working children is that which 
is most unrelated to ordinary school work, such as the construction puzzles, 
recognition, and the mechanical puzzles. The great superiority of the 
school children in this type of performance is not obviously related to any 
specific effects of school training. The tests which show least contrast be- 
tween school and working children—those of memory, cancellation, and 
substitution—have a far more obvious relationship to school drill than the 
group we have just been discussing. Evidently, then, school drill is not 
accountable for all of the progressive differences between working children 
and school children. We must, I believe, fall back upon a third factor as 
evidently involved in producing the result—that of the longer period of | 
mental development which is characteristic of superior children (see Chap- | 
ter VI). In spite of the fact that the superior children have their years of / 
rapid mental development earlier than the inferior, they seem to continue | 
growing longer than the inferior. 

Our summary is as follows: School children are better mental stuff at 
fourteen years than working children. Up to sixteen years the school group 
is further improved by the elimination of its inferior members. After six- 
teen superior children keep on making mental progress longer than the 
inferior. Furthermore, our school group has the direct advantage which 
educational training gives in certain types of tests. The combined action 
of these three factors gives them their great advantage at the ages of seven- 
teen and eighteen. 


Spx DIrreERENCES AND THEIR INTERPRETATION 


In the series of physical tests and measurements boys proved to be very 
superior to girls in every test except that of card-sorting. It seems to be 
true in general that girls are somewhat superior in all of the processes of 
eye-hand coérdination, such as card-sorting, cancellation, and the copying 
parts of the substitution test. They are also somewhat superior in memory 
and in tests of logical association expressed in language, such as association 
by opposites, cause and effect, mutilated text, and hard direction. On the 
other hand, girls are inferior in the recognition tests and are very inferior in 
all types of construction puzzles and mechanical-ingenuity tests. It seems 
to be true, then, that boys have a very real advantage in keenness of obser- 
vation and ability to do the kind of thinking which involves observation 
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and manipulation of objects. Girls have a much smaller advantage in 
memorizing, rapidity of codrdination, and the kind of thinking that in- 
volves the interpretation and the use of language. These results confirm a 
large mass of data previously obtained. Our series shows no clear difference 
in variability between the two sexes. 

It seems to be true that boys who remain in school are more highly se- 
lected on the basis of ability than girls. The evidence for this is found in 
the fact that school boys are more superior to working boys than school girls 
are to working girls. This is true for both physical tests and mental tests. 
One more piece of evidence which points to the same fact is that boys of the 
- fourteen-year school group who came from districts where going to work 
is the rule proved to be particularly highly selected on the basis of ability. 
They were the equals of the boys of the sixteen-year school group who came 
from neighborhoods where staying in school is the rule. The girls of the 
fourteen-year school group were inferior to those of the sixteen-year school 
group. Interpreting this fact is by no means easy. It is well known that 
the number of girls who complete high school is greater than the number of 
boys. In other words, education for girls is a more general custom than 
education for boys. The family seems more inclined to take it for granted 
that boys will go to work early and is, perhaps, more reluctant to have girls 
go to work. Since this is the case, it is probably the very superior boys, 
those who have a genuine interest in education and a desire to obtain it, 
who stay in school in spite of the somewhat common assumption that they 
will leave. 

Our series contains some proof that girls reflect the conditions of the 
home more clearly than boys. The correlation of tests of ability, both 
physical and mental with home estimates, was materially higher for girls 
than for boys. It was also true that there was a more definite positive rela- 
tionship between home conditions and school grade completed in the case 
of girls than in the case of boys. 

The sexes differ in rate of physical maturity. Girls mature much earlier 
than boys. The fact that they mature earlier in point of physical growth 
has long been known. Our series contributes to this the fact that they 
mature somewhat earlier in matters of physical skill, such as rapidity of 
motion, steadiness, and eye-hand coérdination. In the realm of mental 
tests there seems to be no sex difference in the rate of maturity. The 
present series is, of course, not adequate to establish this point conclusively ; 
we can only say that so far as these tests go no sex difference in rate of 
maturity in mental tests appears. 

The industrial histories of boys and girls show very interesting differ- 
ences. Girls are at a very decided disadvantage during the first four years. 
The wages paid them from the start are materially less than those paid to 
boys of the same age and advancement. Girls have slightly more unem- 
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ployment than boys. They are somewhat steadier workers in the sense that 
they change positions less frequently. The number of industries open to 
them and the number of different kinds of work which they perform are 
enormously less than in the case of boys. Furthermore, while physical abil- 
ity, and to a much less extent mental ability, gives a boy slight advantage 
in wage-earning, it is a disadvantage to a girl. Girls who are very inferior 
in mental and physical equipment have a slight advantage in earning ca- 
pacity and in opportunities to obtain work over superior girls. 

None of these sex differences in industrial success are contingent upon 
the mental and physical differences inherent in sex; they are due entirely 
to custom and social viewpoint. Girls are less welcome than boys in in- 
dustry, partly because social custom demands that they be treated with 
greater consideration, and partly because they are regarded as less perma- 
nent workers. The expectation is that for them employment is a tempo- 
rary expedient until marriage occurs. The fact that during the first few 
years in industry they prove to be more permanent on their jobs than boys 
in no way modifies this attitude. 

The lower wages are a secondary result of the fact that girls are not really 
desired in industry if boys can be found to do the work. Doubtless the fact 
that girls are more carefully protected by the home and have had less ex- 
perience in going about and in fighting for their rights than boys has some- 
thing to do with the situation. Few of them have the courage to stand out 
for better wages or better working conditions. Furthermore, they are un- 
willing to take positions which rank low socially. Office work, no matter 
how routine, or sales work, make the greatest appeal to these poorly trained 
beginners. Competition for this type of position is intense among them and 
wages can be kept low. The department store and the office, like all other 
employers, pay only what they have to to get their help. They find it pos- 
sible to obtain the superior girl at a wage even lower than that paid to 
inferior girls to do the routine work of the factories. 


INDUSTRIAL HisTorInES AND THEIR RELATION TO OTHER FAcTORS 


A. Review of facts about industrial histories. 


A brief statistical summary of the outstanding facts about the industrial 
histories, for the first four years, of boys and girls who left the schools of 
Cincinnati to go to work at the age of fourteen in the year 1911-1912, is 
given in Table 686. 

The table brings out the following facts of general interest. Harning 
capacity of beginners in industry more than doubled during the first four 
years of work. This is trie in terms of total yearly earnings and of average 
weekly wage. It holds for both boys and girls. The median wage of boys 
between seventeen and eighteen years, in their fourth year of employment, 
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in the year 1914-15, was $408, and for girls $334. The best estimate of the 
average annual earnings of industrial workers in the same years is that 
presented by Mr. Frederick R. Macauley in Income in the United States. 
He states the average annual earnings of all employees in industries in 1914 
as $674 and in 1915 as $697. In factories, the average annual earnings were 
$616 in 1914 and $653 in 1915. These estimates included not only wage- 
earners, but managers and executives. They. would be a trifle less for 
wage-earning alone. Since our records began in March, rather more of 
our wage data apply to 1914 than to 1915. If we take the 1914 figure as a 
basis of comparison our conclusion is that seventeen-year-old boys were 
earning about two-thirds as much as the average adult, and seventeen- 
year-old girls a little more than half as much. 

Both boys and girls proved to be fairly steady workers. Even in the first 
year, from 65 to 70 per cent of them had not more than two weeks of idle- 
ness. By the third year the proportion was 81 and 82 per cent. The average 
number of positions held during the year was less than two after the first 
year, and only 2.2 for boys and 2.0 for girls during the first year. This is a 
far steadier group of workers than we had been led to expect. The number 


TABLE 686 —SUMMARY OF FACTS ABOUT INDUSTRIAL LIFE 


Year Year Year Year 
14-15 15-16 16-17 17-18 

Median yearly earnings 

Boysen ese eae $186.00 $259 .00 $345.00 $408 .00 

GIS ss ses So See A ne a 150.00 216.00 285.00 334.00 
Median weekly wages when em- 

ployed 

BOYSy... icuhcrcunine bacco 3.83 5.20 re 8.33 

GIrISh 2 Bek eens ee ee 3.10 4.41 5.97 6.66 
Per cent employed 50 weeks or 

more 

Boys Pots eter ae 68.8 73. 81.1 TEM 

(Gur St sie, oc, a 65.1 70.7 82.1 86.0 
Average number of positions held 

Boys ree ere oe 2.2 1.9 1G 1.5 

Gn Ss eae Ch a oa ee 2.0 1.6 1.4 1.3 
No. of kinds of work done 

ON Seah Tepes 31 39 40 38 

GItlS og eee tem 16 16 14 14 
No. of kinds of industry entered 

Boys iinet Sip aeuet 108 122 134 145 

Gitls. (Sen kee oe 46 54 69 57 
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of kinds of work done by boys and girls remained fairly constant. It was 
from 31 to 40 for boys and from 14 to 16 for girls. The number of kinds of 
industry in which the children worked increased from year to year. Boys 
worked in 108 different industries during the first year, and in 145 during 
the fourth, while girls worked in 46 the first year, in 69 the third, but in 
only 57 the fourth year. 


B. Relation of industrial histories to school grade completed at fourteen years. 


Wages bore no relation to school grade completed during the first four 
years in industry. This remained true whether wages were measured by 
total yearly earnings or by average weekly wages for the time employed. 
The statement holds for both sexes. There was very little relation between 
school grade completed and unemployment during the year. Fifth-grade 
boys and girls had more time unemployed than upper-grade children. In 
terms of the number of positions held during the year, there was a consist- 
ent relationship to school grade for both boys and girls. The higher the 
grade completed, the fewer the positions held in the course of a year. The 
kind of work done also showed a relationship to school grade completed. 
Factory work was far more predominant among the lower- than among the 
upper-grade children, while office and sales work had a much larger repre- 
sentation among the upper- than among the lower-grade children. Upper- 
grade children evidently had a wider opportunity for choice of work than 
lower-grade children. The eighth-grade group showed the widest distribu- 
tion through the various kinds of industries of any, though it was numeri- 
cally the smallest grade. 


C. Relation of industrial histories to level of physical and mental abilities. 


The striking fact is that there was so little relationship of any sort be- 
tween ability as measured by the tests and industrial factors. Superiority 
in physical skill in the case of boys was a real factor in wage-earning capac- 
ity. All of the other correlations were so near zero as to indicate little rela- 
tionship of any sort. On the whole, what correlation there was with the 
industrial factors was slightly positive for the boys and slightly negative 
for the girls. In other words, there was a slight advantage in wage-earning 
and in regularity of employment for superior boys and for inferior girls. 

The explanation lies in the kind of work done. The inferior boys were 
employed chiefly in factory work, whereas the superior boys were, in much 
larger proportion, employed in office work, sales work, or the more skilled 
trades. The wages paid, however, were almost as good for the factory work 
as they were for the grades of office or sales work open to these boys. In 
the case of girls, the wages paid for the inferior types of factory work were 
somewhat higher than those of office or sales work. The explanation is 
doubtless to be found in the attitude of the children toward their work. 


734. AN EXPERIMENTAL STUDY OF CHILDREN™ 


~ Most of them prefer office or sales work to factory work. There is, there- 
fore, a great deal of competition for positions in offices and stores. The 
superior children naturally succeed best in the limited number of such 
positions open to beginners. Consequently we found the superior monopo- 
lizing most of the office and sales work. The employer, however, found 
it unnecessary to pay them any more than he did the inferior children to 
do the less desirable kinds of work. This holds true throughout the first 
four years in industry. The comparative equality in industrial factors of 
inferior with superior children was even more evident in the fourth year 
than it was in the first year. It would be exceedingly interesting to know 
whether this relationship was maintained from year to year beyond the 
point of the present study. It may be possible in the future to trace the 
same group of children and find out how they stand after a lapse of ten or 
fifteen years instead of four years. Meanwhile there are some general con- 
siderations which lend color to the view that the small part played by 
mental ability in wage earning is a very general phenomenon in society. 
The Russell Sage Foundation in a comparative study of the wages of 
teachers and laborers found that, over a period of about one hundred years, 
_ city teachers were paid somewhat less than skilled artisans, and country 
teachers somewhat less than day laborers. No one can question the fact 
_that teachers as a class are more able mentally than laborers. Further- 
-more, the mental tests of the Army showed that members of the learned 
. professions—namely, ministers, engineers, and doctors—rank above other 
»~ occupational groups in the community. It is sufficiently obvious, however, 
that ministers, engineers, and doctors are not the highest-paid members of 
the community. The ministry, whose mental-test level seems to be par- 
ticularly high, is one of the most poorly paid occupations. 
In campaigns for keeping children in school and in the literature of edu- 
cational propaganda, many statements have been made about the value 
_ of education in terms of wage-earning. Various sets of statistics have been 
presented showing the advantage in wage-earning capacity of children who 
leave school at eighteen over those who leave at fourteen. According to the 
results of our present study, these differences, in so far as they are real and 
are not based upon unrecognized factors of selection in the groups studied, 
would have to be interpreted as due to differences in education rather than 
| differences in mental level. In our series the children who left school at 
fourteen whose mental capacity was just as good as those who completed 
high school were earning at eighteen only the average amount for the 
group which began work at fourteen. We seem entirely justified, therefore, 
in stressing the importance of education in bringing about these differences 
in wage-earning. On the other hand, there are many considerations which 
point to the fact that there is no very close or consistent relationship either 
between ability and wage-earning or between degree of education and wage- 
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earning. In our own series a difference in educational attainment of three 
school grades made no difference in earning capacity during the first four 
years. It is doubtless true that most members of society who have a large 
earning capacity either in business or in professions are superior people. 
Their number, however, is not sufficient to affect the course of general cor- 
relations very much. Whes we consider that in the year 1914 only 5 per 
cent had incomes as high as $2000 a year and less than 1 per cent incomes as 
high as $8000, the fallacy of trying to draw conclusions which would be 
applicable to the 99 per cent from the facts about the 1 per cent is evident 
(see Incomes in the United States—National Bureau of Economic Research). 

To go on stressing the money values of education in the face of evidence 
to show how slight it is, is certainly not wise policy. In educational prop- 
aganda, as elsewhere, honesty is the best policy. Nor is the fact that wage- 
earning is so little modified either by ability or by education altogether 
without its consolations for the idealist in education. To present education 
as of value, not primarily because it contributes to wage-earning, but be- 


cause it opens the way to work which may offer a rich reward in the pleasure, 


‘of performance and at the same time make a contribution of higher value 
to community life, is a type of educational propaganda to which the idealist 
/ may subscribe with enthusiasm. Fortunately it is the kind of work, rather 
than its financial rewards alone, which, asamatter of fact, now determines the 
industrial choices of children. The girls of superior ability and educational 


attainment might have entered the factories at the highest wage paid be- ~ 
ginners and advanced rapidly to still better paid factory work. Instead ~~ 


they chose to enter department stores and offices at a lower wage and put 
up with a slower rate of advancement in wages. We are not for the mo- 
ment concerned with the question as to whether this was a wise or an un- 
wise choice, but merely with the fact that it was the attractiveness of the 
kind of work to the child and its social values to him which determined his 
choice, rather than the amount of money he could earn. It is very possible 
that a change in interests and ideals which would lead children to a better 
understanding of the process of factory production and of its importance in 
fulfilling the common wants of mankind, might increase its attractiveness 
and lead better types of children to choose it. Our present point is—once 
more—that if factory work becomes more attractive to young workers it 
will be not because of its superior wages but because of a change in the 
child’s ideals of work and its place in the world. 

No one, least of all the idealist in education, questions the fact that wage- 
earning—at least to the extent of securing an adequate living wage—is a 
first essential of living. Beyond this point, however, what justification is 
' there for our assumption that superior ability and the superior education 
which it connotes should be recognized by society in terms of wage-earn- 
ing? Granted that a man is not responsible for his native endowment and 
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that he makes the most of it, first in terms of education and then in terms of 
work in the world, what justice is there in expecting that his financial re- 
wards should be proportionate to his ability and the type of work he per- 
forms? The leveling process of our present system, according to which for 
most people rewards must be found in the work itself and in the worker's 
sense of its value rather than in wages, has some elements of a rude social 
justice about it. At least to hold forth to the young ideals of intrinsic 
interest in work and of social service as motives for endeavor, rather than 
the mere prospect of money advantage, constitutes a higher type of educa- 
tional and social ideal. 

Our practical difficulty in applying this attitude toward preparation for 
work to the entire group of children presents itself in the fact that so large 
a proportion of children of inferior endowment are sure to earn a living in 
kinds of work which offer so little in terms of intrinsic interest or in pleasure 
of performance. How to arouse enthusiasm in the young for routine factory 
work is a well-nigh insoluble problem. Nevertheless, since routine factory 
work it must be for many, the task of the educator becomes that of giving 
the child as wholesome and as hopeful an attitude toward it as possible. 
Just what can be done to solve the problem of the inferior child, first in 
education and later in the occupational world, will be discussed more fully 
in connection with the problems of vocational training and vocational 
guidance. 


APPLICATION OF THE FINDINGS OF THE StuDY TO EDUCATIONAL POLICIES 


A. Age of leaving school. 


The question of what is the correct upper limit for compulsory education 
is one which has given much concern to educators and to those interested 
in preventing harmful child labor. Much of the discussion has hinged upon 
| the question of what the schools have to offer adolescent children and what 
industry has to offer them. Educators and social workers have very gen- 
erally arrived at an agreement that fourteen years is a minimum age for 
leaving school. At present the tendency is to advance compulsory educa- 
_ tion to sixteen years. In the light of the present study I should like to 
discuss the matter from the standpoint of the rate of mental and physical 
_ development of adolescent children. So little has been known scientifically 
in this realm, except in terms of physical growth, that such considerations 
have not played as large a part as they might in guiding policies. 

It seems sufficiently evident that the years of very rapid growth, physical 
and mental, should be spent in school rather than in industry. This study 
has shown that, on the whole, school furnishes a better background for 
physical development than industry in that school children are always 
ahead of working children. It is even more evident that school furnishes a 
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better background for mental development. The period of rapid mental 
growth should be one in which the acquisition of knowledge and of funda- 
mental skills is the chief concern of the child. This study has shown that 
the years of rapid development are not the same for the two sexes and not 
the same for superior and inferior individuals. 

If sex were to be made the basis of difference in the age of leaving school, 
as has been done in some states (see Ohio law, 1913), there would be more 
reason for allowing girls to leave school early than boys. They reach their 
physical maturity a year or two earlier. However, it is probably not true 


that they reach mental maturity earlier, and doubtless considerations of } 
mental development are the ones which should be given greatest importance | 


in determining the age of leaving school. There is no scientific justification 
whatever for a procedure such as that of the Ohio law of 1913 which allows 
boys to leave school at fifteen while it keeps girls in school until sixteen. 
Considerations of mere expediency determined this policy. The demand 
for boys in industry was so great that the legislature would have refused to 
pass a law which kept them in school until sixteen. There was far less ob- 
jection to keeping girls in school until sixteen because the demand for them 
in industry was small. 

If a difference in the age of school leaving were to be made on the basis 
of rate of development, then superior children would have to be allowed to 
leave school earlier than inferior ones. They complete their years of rapid 
approach to maturity a year or two earlier. This difference is clearly estab- 
lished in terms of physical growth and of physical skills, but is less certain 
in terms of mental maturity. However, it would be absurd to pass laws 
allowing superior children to leave school early, since they are the ones that, 
as a matter of fact, stay in school longest because they can profit most by 
school training. In the interests of public policy the superior should be 
kept in school as long as possible because they have the greatest possibil- 
ities for making contributions to community life. Since it is, as we have 
seen, chiefly the inferior children who drop out of school as early as the law 
permits, the age of school leaving should be determined by the period at 
which the inferior group completes the years of rapid mental and physical 
growth. Sixteen years is the age which seems justified on this ground. By 
that age girls have unquestionably completed their years of rapid develop- 
ment. The year between sixteen and seventeen is important in the de- 
velopment of some of the boys. If the age is to be uniform for the two sexes, 
sixteen constitutes the best compromise. If a sex difference were made, six- 
teen for girls and seventeen for boys are the ages indicated. 

The objection to the sixteen-year age limit for leaving school has come 
in part from the school itself and its based upon the fact that inferior 
children cannot keep up the academic pace of the traditional school until 
the age of sixteen. They merely become retarded and discouraged, develop 
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a sense of inferiority, form bad habits of truancy, and sometimes become 
delinquent. This is all quite true, but the solution of the problem should 


‘be that of changing the type of school to fit the child rather than that of 
’ eliminating the child from school. Surely some legitimate content of educa- 


ee 


tion can be found to keep these inferior children profitably and happily 
employed during their years of most rapid mental and physical acquisition. 
In the discussion of vocational training and vocational guidance we will 
take up more in detail the question of what the content of education might 
be for this group. 

The worthlessness of the work open to children under sixteen has often 
been stressed as a reason for keeping them in school. We have seen in this 
study that the positions open at sixteen are almost as worthless, considered 
as opportunities for development, as those open at fourteen. Their only 
advantage is that they may be of a more permanent type. Children under 
sixteen cannot be employed on machines. We have seen that most of our 
inferior group earn their livings at machine-tending. It may be argued 
that it is better to keep children in school until they can start at a kind of 
work which at least may be a permanent method of earning a living. 


B. Scholarships for superior children. 


This study has shown clearly the tendency for superior children to re- 
main in school. The policy of keeping them in school is obviously a wise 
one. Scholarships for this purpose have been advocated by many and are 
actually in force in some of our large cities, notably New York, Chicago, / 
and Cincinnati. 

Some educators have objected to scholarships, or rather have been loath 
to take up the task of providing them, because they thought the number of 
applicants would be so great that the task would become superhuman. 
Knowing the very large proportion of children eliminated as early as the 
law permits and believing that most of them should be kept in school, they 
have considered the task of scholarships hopeless. 

This study has shown, first, that on the ground of ability not more than 
one-fourth of those who leave school as early as the law permits could be 
considered possible candidates for scholarships. It has shown further that 
of this fourth, many have belonged in families in which the conditions were 
unfavorable to a continued school career. Hither the family atmosphere 
was so bad as to distract the child from an interest in school or the ideals of 
the family were definitely in favor of early withdrawal from school. We 
found in Cincinnati that some of the most superior children in the working 
group could not be lured with scholarships even to consider remaining in 
school. Their minds were entirely made up to leave and family ideals were 
all against remaining. The number of children who have the ability to. 
profit by education beyond sixteen years, who have the desire to continue, 
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and who need financial aid to help them do so, is comparatively small. In 
the judgment of the writer on the basis of the present study and of four 
years of experience in administering scholarships, the number of legitimate 
candidates for scholarships above sixteen years is less than 5 per cent of the 
entire number who leave school at any age. In Cincinnati, a sum of less 
than $10,000.00 was sufficient to grant all the legitimate applications. 
Doubtless a change in educational ideals may increase the number. It 
is to be devoutly hoped that it will. But however small the number is, it is 
exceedingly important that these few should be provided for by scholar- 
ships. We have faith that superior ability, if trained, can render service to 
society of a superior order. 

The terrific disadvantage under which children of superior mental abil- 
ity without education labor has been made clear in this study. They can 
secure for themselves no advantage in terms of wage-carning. Their 
advantage in terms of type of work performed consists only in the choice 
of inferior grades of office work or minor sales positions instead of machine- 
tending in the factories. When we consider the fact that some of these 
children would be capable of making a real contribution to the industrial, 
the social, the educational, or the zsthetic life of the community, it seems 
an obvious point of good social policy to give them whatever added 
advantage education can supply. 


C. Provision for individual diagnosis in the school system. 


If the school is to fulfil its ideal function of providing each child with as 
much education as he can profitably take and with the kind of education 
suited to his capacities, then provision for mental and physical diagnosis of 
children must be made in the school. It is generally recognized that medical 

service for the discovery of physical defects which are interfering with 
school progress is a legitimate part of school procedure. It is less generally 
conceded that provision for adequate mental diagnosis and the discovery 
of mental difficulties which may be interfering with school progress is 
‘equally necessary. If it is true that levels of ability differ widely, it must 
follow that education needs to be adapted to level of ability. 

Probably few would question this general assertion. The doubt enters 
in when we ask ourselves whether we have any way of diagnosing the level 
of ability accurately. No one questions the difficulty of the task or the 
chance of error in the individual case. Nevertheless, recent educational 
experiments as well as the data presented in this study and in a host of 
others show that the proper use of mental tests aids greatly in forming a 
correct judgment of the level of ability of the child. What needs to be em- 
phasized is that a mere mental-test result is not sufficient. The factors of 
health, of the home background of the child, and of educational history up 
to the time when the test is made must all be taken into consideration. 
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There can be no real doubt, however, that a psychological laboratory in 
the hands of a properly qualified expert can enable a school system to make 
a far better classification of its children with reference to their ability to 
progress in school than can be done without it. In judging the value of 
the psychological laboratory in leading to a correct estimate of individual 
differences, one needs to compare the school of the present with that of 
fifteen or twenty years ago in its ability to understand and treat wisely 
varying types of children. Again scientific proofs are not available. One is 
reduced to stating a profound conviction that the school of to-day is far 
‘better able to recognize individual differences and to take them into ac- 
‘count in educational treatment than the school of a decade or two ago. 
That mental tests have been the greatest single factor in bringing about the 
improvement is obvious. That the system of mental testing is open to 
abuses there can be no doubt. Too often the mere result of a mental test— 
even of a group mental test—has been given undue weight in the judgment 
of the child. To interpret a test result in the light of other findings re- 
quires trained judgment and experience. The fact that mental tests may be 
abused and their results misinterpreted constitutes no more reason for op- 
posing them than the same reason would lead us to do away with medical 
drugs or courts of justice. Our efforts should be centered on securing a 
wise use of the tests by insisting upon adequate training and preparation 
on the part of those who use them, and by improving the technique of the 
tests themselves and increasing our knowledge of the interrelationship of 
mental test level with other factors of personality. 

In addition to the psychological laboratory the school needs a means of 
making social diagnoses, such as are contributed by the modern visiting 
teacher. Next to the mental level of the child, home atmosphere and ideals ; 
have been shown to be the most potent factors in determining school prog- 
ress. The modern educator must regard all of the factors that further or 
retard the progress of children in school as relevant to his task. In so far as 
it is possible, the school must feel responsible not only for diagnosing men- 
tal and physical traits in the child but also for understanding his social 
background and for doing what can be done to better it. 

At present the school is very lacking in a technique for relating its prob- 
lems to the home. Theoretically the school is an adjunct to the home, 
created for the purpose of assisting parents in their task of bringing up 
children, and yet only too often the education of the home and that of the 
school are conducted quite independently of one another. Something of 
the technique of social case work, as developed by the social worker, must 
be taken over by the school in its investigation of the extra-school-room 
conditions which are interfering with school progress. The visiting teacher 
is the pioneer who is blazing the trail in method, but her lead must draw 
after it a host of followers before the general need is met. 
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As far as machinery is concerned, the attendance department of the 
school holds the strategic position. The difficulty with our present at- 
tendance officers is that they have the traditions of the police officer 
rather than those of the social worker. Their function has been in the 
past merely to arrest and haul into school truant children. The attend- 
ance officer of the future should have the function now being performed 
by the visiting teacher: that of diagnosing the conditions of home and 
neighborhood which are interfering with school progress and of doing 
what can be done to correct such conditions. To fulfil these functions 
more officers would be required, and the standards of training and prep- 
aration would have to be made more rigid and different in kind. When 
the attendance departments of the schools are transformed into depart- 
ments of social diagnosis and treatment, the school will be equipped to 
deal with a phase of education which is at present sadly neglected. 

One must of course concede that what the school can do to better home 
conditions and raise the level of home ideals is limited, but no other agency 
in the community has the same opportunity to come in contact with all 
the homes of the:community in an educational capacity. The visiting 
teacher has amply demonstrated how such a function assumed by the 
school may result in better educational progress for the child. Probably no 
addition which could be made to our school organization would bring larger 
returns than that of a department of social diagnosis and treatment. We 
may look forward to it as one of the next great developments of public 
school education. Not until the means of social diagnosis are at hand can 
the psychological laboratory of the school function adequately. 


D. School responsibility about home conditions and the education of parents. 


In the previous section we have pointed out that it is incumbent upon 
the school to become interested in the conditions of the home and in home 
atmosphere and ideals in so far as they determine school progress. Every 
social worker knows how difficult it is to make over a home which is al- 
ready established with its adult personalities who fix the tone and who are 
so difficult to modify. As in every phase of social endeavor the greatest 
hope lies in prevention. Not the attempt to remodel the homes which now 
exist, but the effort to better the homes of the future by bringing up a more 
adequate set of parents, constitutes the most constructive program. Doubt- 
less every real improvement in the educational system means the produc- 
tion of better types of individual citizens and therefore of better homes for 
future generations of children. 

However, up to this time our educational system has been negligent of 
its task in not providing specific training in the preparation of young people 
for homemaking and parenthood. Most boys complete their entire quota 
of education. whether it ends with the elementary school or with the college, 


—— 


742 AN EXPERIMENTAL STUDY OF CHILDREN ~ 


without any reference to the fact that they will become heads of families 
and fathers and that some knowledge about children and their bringing up 
is necessary. Girls are now given preparation for homemaking in terms 
of the techniques of cooking, sewing, budget-making, and interior decora- 
tion. Most of them, however, finish their formal preparation for living 
without any specific instruction about the care and management of chil- 
dren. But the care and management of children in the home is not a matter 
which can be safely left to untrained instinct. The vast number of children 
who become behavior problems for the schools and the social agencies show 
the extent to which homes are failing badly in equipping children for the 
simplest and most obvious social adjustments. 

To be sure, not all of the social failures of children can be charged up to 
the home. Bad school adjustment and unintelligent school management 
are also factors, though much smaller ones. Most of us who have been en- 
gaged for years in diagnosing the sources of delinquency in childhood, as 
they appear in the school office or the juvenile court, are agreed that most 
juvenile delinquency is directly traceable to inadequate homes and poor 
home training and management. As one psychologist of a juvenile court 
recently expressed it, ‘‘Most delinquency in children is directly traceable 
to delinquency in parents.” Furthermore, it is the experiences of early 
years, before the school comes into contact with the child, which produces 
the most profound impression on character and personality. Even when the 
inadequate home does not result in delinquency, it is sure to result in an 
inferior type of educational and social adjustment. We have seen in the 
present study how a bad home atmosphere may so handicap a child of 
more than average mental ability that he becomes three years retarded in 
school by the age of fourteen years and fails to adjust successfully to 
industrial life after he leaves school. 

The task of preparing young people to be wise parents is by no means an 
easy one. Some experiments, however, are under way which are making a 
contribution toward method. It is probably true that the subject cannot be 
taught in purely abstract courses. The most hopeful first step toward a 
solution lies in courses for the older girls in which they are given not only 
theoretical instruction but practical experience in the care and management 
of the younger child. It may even prove expedient for the school system 
to take in children of pre-school age, partly for the purpose of giving prac- 
tical work with children to the older girls. Needless to say such a plan be- 
comes feasible only if the school can show that it is better for the younger 
children themselves as well as for the young women. 


K. Vocational training and vocational guidance. 


Those whose chief interest has been in vocational guidance have long 


seen that vocational guidance and educational guidance cannot be sepa- 
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rated but are parts of one continuous process. The only vocational advice 
readily worth giving to a child is advice to secure a specific kind of training. 
Such advice must be given, however, before the child leaves school and 
while there is yet time to secure the training. The fundamental problem, 
therefore, is that of educational guidance. If educational guidance is well 
done and proper means of vocational training are available, most of the. 
problem of vocational guidance is solved by the time the child is ready to 
leave school. 

The principle on which educators in this field have been proceeding is 
that our first obligation is to secure to every child as much general educa- 
tion as he is capable of taking and at a pace suited to his level of capacity. 
Our second obligation we have regarded as that of securing to every child 
some specific preparation for wage-earning before he completes his educa- 
tion. The point at which vocational education should begin seems to be 
dependent upon the capacities and interests of the child. For some children 
vocational education should be postponed until after the completion of a 
college course, when the child is ready to enter upon his professional train- 
ing. These are the very superior children of the community. For those at 
the other end of the scale it might be necessary to begin vocational educa- 
tion as early as the twelfth or fourteenth year of age, before the child leaves 
the elementary school. It is the second element of this program upon 
which the present study throws doubt. We have been assuming that some 
content of vocational education could be found for every child in the school 
system. We are now beginning to question whether this is true for the’ 
group of children of very inferior ability. It still remains unquestionably 
true for superior children, those of the upper half of the level of ability. 
For them, the professions, the administrative positions in industry and 
commerce, various phases of public life, and the arts still offer scope for a 
wide variety of specific preparation. 

The situation for the child of somewhat inferior ability, those in the 
lowest fourth or half of our group of working children, is totally different. | 
Our former theory was that the children of this group should be trained for 
some phase of skilled manual work, but the demand for the skilled manual 
worker is decreasing very rapidly in the industrial world. The rapid increase 
in machine production of all kinds means that the modern industrial world 
needs more and more machine-tenders and fewer and fewer skilled mechan- 
ics. Even in the realm of office work the same tendency is observed. The 
modern office needs more and more comptometrists and typists and fewer 
and fewer bookkeepers, stenographers, and secretaries. Doubtless the 
demands for training in what remains of skilled work is higher than ever 
before. The kind of expert who can keep the machines of to-day in order 
and repair them, and still more one who can improve them or invent new 
ones, needs more training than the older type of skilled mechanic. Doubtless 
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the same principle holds in the new type of office work. It requires a 
greater expert to plan and supervise the complicated office force of the 
large modern office than was the stenographer of the past. In short, the 
administrative and supervising positions in commerce and industry seem to 
be making greater and greater demands upon the individual and requiring 
more and more adequate preparation. This entire field is unquestion- 


) ably the legitimate province of vocational training. We have seen, how- 


=< 


ever, that many of our children, perhaps as many as a fourth or a third, will 
be compelled to earn a living at processes so routine in type that they offer 
no content for vocational training. Doubtless, office work even of the 
routine type done by the comptometrist and typist still demands training. 
There is content here for a course of at least a year in length. The same 
does not hold true of the machine-tending work of the factories. Most of 
the jobs of the modern factory can be learned in a few weeks by those of 
very limited intelligence and learned better in the factory than in the 
school. It requires more than a few weeks to develop maximum speed on a 
machine, but the acquisition of speed on a machine would not in any case 
become an educational project. 

Our study has shown that the type of factory work open to young be- 
ginners can be performed satisfactorily by the poorest 10 per cent of our 
working children. This means approximately the poorest 5 per cent of the 
total school population. These children make more satisfactory workers 
than the more intelligent ones in the sense that they are better content and 
remain longer on the machine-tending jobs. They earn as much as the 
superior children of the same age and of three years more of schooling. 
They are as well able to secure work. That the work open to from 25 to 50 
per cent of our children is of such a nature that the poorest 5 per cent are 
adequate to do it must mean that the rest will be compelled to earn a living 
by routine work which makes little demand upon their ability and offers 
no scope for educational preparation. 

The dilemma of the school consists in the fact that the children whose 
future work is without educational content are the very ones who cannot 
keep up to the standards of traditional school work. They are incapable of 
doing the older type of school work normally and they need no preparation 
for the technique of wage-earning. As yet, this dilemma has been in no way 
met by the school. For the most part, even yet, the inferior children merely 
fail, become retarded in school, and leave school as early as the law permits | 
with no preparation for life except that of having failed in school. 

Until very recently the school has not even felt a sense of responsibility 
with regard to the children who drop out early. The general attitude 
toward them was that if they could not profit by the education offered 
them, that was their fault and the school was in no way responsible. Leav- 
ing school was the only possible outcome. The whole system has been 
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dominated by a desire to prepare children for the next higher educational 
level. The efforts of the elementary school have been centered upon pre- 
paring children for high school and those of the high school on preparing 
children for college. Doubtless preparation for more education is one en- 
tirely legitimate and exceedingly important purpose of the school, but when 
it dominates education to such an extent that nothing adequate is accom- 
plished in preparation for living for almost half of the school population, the 
tendency needs to be curbed. Now that scientific methods have made it 
possible to determine fairly early in a school career which children will be 
able to profit by prolonged training of the academic type and which ones | 
are sure to be limited in accomplishment, there is still less excuse for merely | 
selecting the superior and rejecting the inferior. 

No educator really believes that allowing the inferior children to leave 
school, after the required number of years of academic failure, is a good 
educational policy. It has been allowed to go on merely because the school 
has not known how to meet the situation. Now that specific vocational 
training seems to be eliminated, the school is in a still more difficult position. 
It must try to find out how best to fit children of limited mental ability 
for a life in which wage-earning will take the form of monotonous labor. 
Let me suggest two elements in a solution of the problem. The first con- 
. sists in the attempt to change the attitude of the child toward, and his type 
of interest in, his job. The second consists in more stress on preparation 
for a wise use of leisure time. 

Much of the discussion of the modern industrial problem has taken the 
attitude that monotonous labor is necessarily injurious to the worker and 
that, therefore, the only legitimate attitude for education was to seek( 
methods of reducing the amount of monotonous labor in industry. For / 
education to undertake to stem the tide of machine methods of production | 
with its subdivisions of labor and lead the world back to the period of pro- 
duction by the individual skilled artisan is to undertake the manifestly im- 
possible. Mass production by machinery and the subdivision of labor 
represent the irresistible trend of the whole industrial world. The advan- 
tages in terms of economy of production are too great to be questioned or 
resisted. It is the machine production of modern industry that supplies 
thousands of wants that never could be filled without it, from cheap 
automobiles down to unlimited supplies of pins. The worker himself would 
not be willing to return to the older methods of production when he 
realizes that it would mean giving up a thousand comforts and luxuries of 
living which he now possesses. He wants the “‘flivver” and the inexhaustible 
supply of pins. What we need to do is to examine in a more scientific spirit 
the nature of monotonous processes, the length of time during which they 
can be maintained without injury to the worker, and their effect upon the 


worker under varying conditions. 
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Let us first examine the assumption that routine labor is necessarily in- 
jurious to the worker. It is the entire problem of drudgery and its place in 
life which we are considering. Certainly no one escapes drudgery; probably 
no one should. Let us take as an illustration one of the most creative and 
stimulating types of work in modern life—that of scientific research. It 
undoubtedly contains a great deal of mere drudgery. Laboratory research 
is filled with hours of labor which is as monotonous and as lacking in im- 
mediate elements of interest as that of the factory worker. Mr. William 
James once made the remark that the experimental psychologist was a 
person who could not be bored. Any one who thinks that the giving of the 
same mental test a thousand times or that the endless statistical processes 
underlying such a study as the present one represents no drudgery is vastly 
mistaken. Few, if any, kinds of real work in the world are free from 
drudgery. What is it, then, which makes us sure that some kinds of 
drudgery are injurious to the worker while others are not? 

The hours of labor are certainly important. No scientific basis for the 
limitation of the hours of drudgery is available. The research worker is 
always in a position to control his hours of drudgery and see to it himself 
that they are properly limited. The factory worker is not in a position to 
do this. For him, the hours of labor must be limited by law. Gradually 
from an unlimited day we have legally reduced factory hours until we now 
have a standard eight-hour day. Some industries have been able to reduce 
the hours of labor still more. It seems probable that with the increasing 
efficiency of machinery, the better organization of industry, and an improved 
attitude on the part of the worker, six hours a day will be enough to en- 
able the ordinary worker to earn a living wage. We have no reason to 
think that six hours a day of monotonous labor is enough to prove in- 
jurious to the worker, though again scientific data are lacking. 

The second point to consider is that of the attitude of the worker toward 
his drudgery. The research worker understands fully the purpose of his 
drudgery and is intensely interested in its outcome. The factory worker is 
usually without an understanding of the total processes or an intrinsic 
interest in its outcome. Is there any way in which the industrial worker 
can be given a type of interest in his drudgery at all comparable. to that of 
the research worker in his? The real elements of interest in modern indus- 
try lie in the phases of planning and managing and in the relation of the 
total industry to the community rather than in the actual processes of pro- 
duction. Little effort is now made to help the worker understand the in- 
dustry as a whole or its interrelationships. Though he would not be capable 
of making an original contribution to this phase of industrial life, the 
ordinary worker can understand far more about it than he now does. 
Industry has made a beginning in this direction in the form of shop com- 
mittees of workmen to assist in the management and in representatives of 
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workers serving on the managing boards of the industry. Under such a 
plan it becomes possible for a worker to understand the organization of 
which he is a part and to offer contributions, if he is capable of making them. 
In addition to a share in the management, some workers are also given a 
share in the profits of the industry. Various plans by which the worker 
owns stock, or shares in profits directly, help to increase his personal 
interest in the undertaking as a whole. 

So far we have discussed what industry can do, rather than what the 
school can do, to give the worker the kind of attitude toward drudgery 
which robs it of its sting. The part of the school is to prepare young 
workers to take this type of interest in industry. Probably the best method 
of accomplishing this end is that already suggested by Helen Marot in her 
book, The Creative Instinct in Industry. It is that the school help the chil- 
dren to organize simple productive enterprises of their own in which they can 
do the purchasing of raw materials, the organization and subdivision of the 
work, the drudgery of production, and the marketing of the product. It 
would make little difference what the product of the industry was or what 
the particular type of manual skill required. Sewing for the girls and wood- 
or metal-working for the boys offer plenty of scope for such a project. , 
Stress should be placed upon an understanding of the whole process rather 
than upon the acquisition of any special type of skill. Generous help and 
supervision on the part of the teacher would be necessary. Children of an 
inferior grade of ability are obviously not capable of spontaneously or- 
ganizing and carrying out such a plan. They can, however, understand and 
help. When they enter industry they should, as a result of such preliminary 
experience, make much more understanding members of shop committees 
and be in a better position to realize what profits mean and what constitutes 
a legitimate share of profits than they would be without the training. 

If it proves to be possible for the automatic worker to become a part of a 
cooperative undertaking which he understands, to which he may contribute 
as much as he is able, and in whose profits he may share, there is no reason 
to assume that his drudgery will be any more injurious to him than the 
drudgery of the research worker is to him. 

We have said that the second factor which helps to determine the attitude 
of the worker toward his job is that of the content of the rest of his life. 
If the hours of labor must be made short, then the way in which the worker 
spends his free time becomes of increasing importance. In other words, 
more and more stress must be placed upon education for leisure. 

Only too often in discussing education for leisure, we talk as though the 
pursuit of cultural aims, such as art, music, literature, and the drama, were 
the only proper ones for leisure time. That they constitute a valuable use 
of leisure time for those who are capable of their pursuit there can be no 
question. There is as little doubt that more should be done by the school 
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to foster an understanding of music, drama, and the arts, and a love for 
them than is done at present. This country is notably behind most Euro- 
pean countries in its level of «esthetic appreciation and production. In dis- 
cussing the group of children of somewhat inferior mental level, we must 
not lose sight of the fact that many of them will prove to be exceedingly 
limited in their «esthetic capacity as well as in their intellectual status. It 
is absurd to suppose that the majority of them could be led to devote the 
hours not employed in wage-earning to music, art, or literature, though 
doubtless some of them could. These same children, however, are capable 
of many simpler types of productive occupations, provided they are taught. 
Cooking and sewing for the girls, even though they have no immediate 
wage-earning value, are of great value as occupational resources. There is 
| but a limited demand for dressmakers in the modern world, but there is an 
unlimited possibility for young women who wish to do so to make their 
own clothes in their leisure time. For the boys, gardening, wood-working, 
simple electrical work, and some kinds of metal work offer similar re- 
sources. Up to this time the occupations which we have just been discussing 
have been taught in the schools under the head of vocational training and 
with the idea that the children could use them for wage-earning. Now we 
are becoming convinced that there is little or no immediate wage-earning 
value in these disciplines. However, our conclusion is not that they should 
be taken out of the schools, but that they should be taught as personal re- 
sources for the children—in other words, as a part of general education 
rather than as part of vocational education. 

The aim of the school should be to teach each child some type of produc- 
tive work suited to his capacities and interests, and furthermore, to teach 
him how to conduct it individually as a personal enterprise. In short, the 
variety of occupations taught in the schools, from this point of view, should 
be increased and not decreased. The foes of vocational education who wish 
to exclude all types of training for manual work from the schools and reduce 
the curriculum to the traditional academic disciplines can gain small com- 
fort from this point of view. If everything that we now class as vocational 
training or domestic science or art in the schools were excluded to-morrow, 
on the ground that it had no further wage-earning value, we should find 
ourselves compelled to put it back again the next day, enlarged and 
developed, because it has a very high value as training for life. 

The discussion of productive occupations as a use of leisure time leads us 
insensibly to the topic of play and recreation. Work that is spontaneously 
initiated and enjoyed has many of the best elements of play about it and 
doubtless gives a higher type of satisfaction than mere play. However, 
most people—particularly young people—need mere play as well. Games 
and sports offer a field for the development not only of physique, but of | 
elements of character and personality which are quite as important for 
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society as mere intellectual attainment. To know how to play wholesome 
games, and how to be a good sport while doing so, is an exceedingly im- 
portant asset to any child. The favorable effect of mere pleasure and hap- 
piness upon character and personality needs far more emphasis than our 
traditional puritanical background has allowed us to give it. Schools are 
waking up to the importance of wholesome recreation as an element in, 
education. Particularly for children of somewhat inferior endowment it | 
becomes necessary to teach games and sportsmanship because they are less _ 
able to devise the right kind of recreation for themselves. If every child | 
left school equipped with a knowledge of sports and games, a taste for the 
right kinds of games, and a respect for the rules of the game, he would kave 
a far better chance of making a wise use of his leisure time than most 
children have had in the past. 

The task of the school with regard to the inferior children seems, then, 
to be this. We must look forward to preparing many children to earn a. 
living at a process which has only remote interest and value, and make it 
possible for them to do so without injuring them by giving them genuine 
resources which will lend zest, interest, and vitality to the hours not occu- 
pied by the drudgery of earning a living. 

Is there reason for pessimism with regard to the effect upon the citizen 
of the future cf the type of life which consists in earning a living by means 
of a comparatively short working day of monotonous labor in which he 
has some coéperative share, and in devoting the rest of his time to inde- 
pendent and self-initiated work and recreation? We think not. Indeed, 
there seems to be reason to believe that such a life offers better possi- 
bilities for development of a high type of citizen than that of the skilled 
artisan of the past whose disappearance we have been deploring. That 
it throws an even greater burden of responsibility upon the educational 
system, and implies a longer period of supervision and codperation on 
the part of the school before the young worker is thrown completely on 
his own resources, there can be no doubt. Perhaps the day may come when, 
through community centers and the extension of educational efforts for 
adults, the schools will regard it as their function to assist all of the com- 
munity, regardless of age, in the wise employment of the hours of leisure. 
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children, 684-685 
in relation to school erade attain- 
ment, 687 
by families of first (X,) and second 
(X») school groups, 692 


Saloon-keeper, 669, 673 
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Salesman, 572, 634, 635, 645, 668, 669, 
673 


Salesmanship, 573, 661, 662 
Saleswoman, 580, 648, 649, 654, 655, 658 
Scales— ; 
formation of five- and ten-percentile, 32 
of physical measurement 
by sex and age, 34-57 
summary of, by age and sex, 58-62 
by school and working children, 198— 
240 
of mental measurement 
by sex and age, 74-158 
summary of, by age and sex, 163-172 
by school and working children, 247— 
321 


differences between those for school 
and those for working children, 
198-330 
from year to year, 383-455 
for the sexes, 456-501 
of average percentile ranks in physical 
tests 
formation of, 56, 57, 63-64 
by sex and age, 55, 57 
by school and working children, 237, 
240 
differences between those for school 
and those for working children, 
237, 240 
distribution tables for (See Distribu- 
tion tables) 
of average percentile ranks in mental 
tests 
formation of, 159-162, 178 
by sex and age, 157, 158 
by school and working children, 317, 
321 


differences between those for school 
and those for working children, 
317, 321 
distribution tables for (See Distribu- 
tion tables) 
of earning capacity, 552-558 
(See also Industrial histories) of home 
rating, 700-713 
(See also Home conditions) 
Schedules— 
I, 9, 18-20 
II, 18, 24 
III, 18, 22 
TV, 23, 24 
V, 25, 26 
VI, 27-29 
Schmidlapp, J., 2 
Scholarship committee, 4 
Scholarships— 
financing of, 7 
_ for superior children, 738, 739 
School children— 
(See Selection of cases, Comparison with 
working children, Number of cases, 
Social status of the families of work- 
ing and school children, Home rat- 
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ings of school children, Correlations 
between average percentile rank in 
mental tests and average percentile 
rank in physical tests) 
School grade, distribution of cases, 10— 
1 


3 
School grade completed— 
in relation to test ratings during the 
first four years in industry, 515-530 
as measured by test medians, 515-522 
in mental tests among 
boys, 517-519 
girls, 521-522 
in physical tests among 
boys, 515-517 
girls, 519-521 
as measured by average percentile 
ranks, 522-530 
in mental tests among 
boys, 524-526 
girls, 528-530 
in physical tests among 
boys, 522-524 
girls, 526-528 
as measured by coefficient of correla- 
tion in mental tests among boys, 
526 
summary of, 530 
in relation to industrial factors: 
total yearly earnings, 552, 555 
average weekly wage, 555, 556, 558 
number of weeks employed, 559, 562 
number of positions held, 567, 568, 
570; 571> 
kind of work done, 574, 578, 579, 


583 
kind of industry entered, 592, 594, 
599, 602 
by groups who ranked extremely high 
and those who ranked extremely 
low in tests, 613, 614 
in relation to 
social status (See Social status in re- 
lation to school grade, ete.) 
home conditions (See Home condi- 
tions in relation to school grade) 
School-grade groups who showed a dis- 
crepancy with test rating, 531-541 
among boys, 531-535 
in relation to 
school life, 531, 532 
health, 532, 533 
home conditions, 533, 534 
personality, 534, 535 
industrial life, 535 
among girls, 535-539 
in relation to 
school life, 535, 536 
health, 536, 537 
home conditions, 537-539 
personality, 539 
industrial life, 539 
summary of facts about exceptional - 
groups, 539-541 
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School leaving— 
factors which determine, 725-727 
proper age for, 736-738 
School responsibility toward children of 
inferior ability, 743-749 
Schools— 
number of, attended 
by working and school children, 675, 


676 
in relation to school-grade attainment, 
686 


by children of first (X,) and second 
(X2) school groups, 695 
Scope of the investigation, 18-31, 718 
Selection of cases, 9-12 
Sentence completion— 
method of testing, 94-96 
rules for evaluating, 96-100 
scales of, 
by sex and age, 101—104 
by school and working children, 273- 
280 
differences in, 
between school and working children, 
272-280 
from year to year, 441-450 
between the sexes, 482-486 
distribution tables for (See Distribution 
tables) 
Series— 
designation of (X and M), 10 
X, and X_ compared, 
with regard to school grade, 10-12 
in social status, 688-698 
Sewing, 579, 583, 599, 608, 609, 646, 648, 
649, 651, 652, 654, 655, 658, 669 
Sex— 
as related to growth, 451-453 
comparisons of, 
in physical tests, 456-469 
in mental tests, 470-502 
summary of differences in tests, 512-514 
in industrial factors: 
wages, 552, 602 
number of weeks employed, 562, 603 
number of positions held, 570, 603 
number of industries entered, 599, 603 
kind of work done, 603 
in correlations with physical tests, 605 
in correlations with mental tests, 606 
in physical development as related to 
social status, 696 
in selection for remaining in school, 696, 
698 
in relation to school leaving, 737 
variability of, 
in physical tests, 502-508, 507-508 
in mental tests, 508-507, 508-511 
summary of sex differences, 729-731 
Shipping clerk, 579, 636, 637 
Shoe factory (See Factory work) 
Skilled trades, 573, 644, 645, 660, 661, 662, 
664, 669, 670, 673 
Smith, Anna, 8 
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Social diagnosis, importance of, to the 
school, 740-741 
Social status— 
of families of working and school chil- 
dren, 664-669 
as indicated by 
father’s occupation, 664-673 
mother’s occupation, 669, 670 
religious affiliations, 673-675 
uber of schools attended, 675- 
676 
birthplace of parents, 676-679 
language of the home, 679 
mother’s employment outside of the 
home, 679, 681, 683 
lodgers in the home, 82, 684 
number of rooms occupied, 684, 685 
summary of social status as related to 
working and school children, 685 
in relation to school grade of working 
and school children, 685-688 
as indicated by 
father’s occupation, 685 
religious affiliations, 686 
number of schools attended, 686 
birthplace of parents, 686 
language of the home, 687 
mother’s employment outside of 
the home, 687 
lodgers in the home, 687 
number of rooms occupied by the 
family, 687 
summary of social factors related to 
school grade, 687-688 
summary of social status as related to 
school progress and school leay- 
ing, 688 
- of families of the two school groups, X; 
and X2, 688-698 
as indicated by 
father’s occupation, 689-691 
mother’s occupation, 691, 692 
religious affiliations, 692 
birthplace of parents, 692 
language of the home, 692 
mother’s employment outside of 
the home, 692 
lodgers in the home, 692 
number of rooms occupied, 692 
number of schools attended, 695 
of working children, first school group 
(X,) and second school group (X»), 
compared with their mental and 
physical ratings, 695-698 
(See also Home conditions) 
Spencer, William, 7 
Stable boss, 672 
Staff, 7 
Stanford Revision of the Binet Scale, pub- 
lished after the tests of this series were 
made, 720 
Statistical work, 8, 31 
delay of, 4, 5 
financing, 7 
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Steadiness of employment (See Employ- 
ment) 
Steadiness of the hand— 
method of measuring, 41-47 
scales of, 
by sex and age, 45-46 
by school and working children, 214— 
220 
left-handedness in, 
in boys, 212-214 
in girls, 221, 222 
differences in, 
between school and working children, 
211-222 
from year to year, 396-399 
between the sexes, 462-464 
distribution tables for (See Distribution 
tables) 
Stockkeeper, 572, 579, 635, 636, 644 
Stone mason, 672 
Store, 646, 649, 658, 660 
department, 591, 599, 602, 608, 609, 
645, 646, 648, 649, 653 
erocery, 592, 645, 648 
helper in, 572, 578, 684-636 
men’s furnishing, 645 
Strength of the hand— 
method of measuring, 39-41 
scales of, 
by sex and age, 41, 42 
by school and working children, 208- 
213 
left-handedness in, 
in boys, 207-208 
in girls, 210 
differences in 
between school and working children, 
207-211 
from year to year, 892-895 
between the sexes, 459, 461, 462 
distribution tables for (See Distribution 
tables) 
Substitution— 
method of testing, 79-S7 
scales of, 
by sex and age, 81-87 
by school and working children, 254— 
263 
differences in, 
between school and working children, 
253-263 
from year to year, 416-432 
between the sexes, 472-478 
distribution tables for (See Distribution 
tables) 
Summary of— 
physical measurements by age and sex, 
58-62 
mental measurements by age and sex, 
1638-172 
differences between working and school 
children in physical tests, 246-247 
differences between working and school 
children in mental tests, 328 
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Summary of—Continued __ 
differences between working and school 
children in mental and physical 
tests, 829-330 , 
findings about mental and physical 
growth, 451-455 ' 
sex differences in mental and physical 
tests, 512-514 
the relation between test records and 
school grade completed, among 
working children, 530-531 
differences between superior fifth-grade 
and inferior eighth-grade children, 
539-541 
facts about industrial histories, 602- 
603 
relation of the extreme degrees of 
mental and physical ability to 
earning capacity, 622-623 
regularity of employment, 630 
kinds of work done 
by boys, 645-646 
by girls, 658 
relation between mental and_physi- 
eal ability and industrial histories, 
659-663 
differences in social status between 
working and school children, 685 
relation of social status to school grade 
completed, 687-688 
relation of social factors to school leay- 
ing and to school progress, 688 
relation between home rating and school 
grade completed, 712 


relation between home rating and 
other factors (school progress, 


physical rating, and mental rating) 
716-717 
findings of the study, 718-749 
Summary sheet, 31 
Superintendent, 672 


Bieta: 591, 599, 642, 652, 658, 664, 669, 
7 e) 
Tannery hand, 672 
Tapping test (See Rapidity of movement 
of the hand) 
‘Teamsters, 669, 673 
Telegraph operating, 580, 591, 645, 648, 
649, 654, 658, 660 
Telephone operating, 580, 599, 648, 649, 
654, 658, 660 
Tests, selection of, 18, 720 
(See also Measurements) 
Thomas, Mary, 7 
Time interval— 
between experimental work and publica- 
tion, 719-720 
between tests, 15 
Toops, Herbert A. and Pinter, Rudolf, 452, 
455, 662, 663 
‘Training of laboratory assistants, 30 
‘Treatments of results, 31-33 


INDEX 


Trounstine Foundation (See Helen S. 
Trounstine Foundation) 


Validity of mental and physical tests as 


measures of ability, 721-723 
Variability— 
coefficients of, 503, 507, 508 
of the sexes (See Sex) 
Varnisher, 672 
Vieweg, Johannes, 173 


Visiting teacher, importance of, to educa- 


tion, 740 
Visual recognition— 
method of testing, 147-149 
oe and negative errors in, 149, 
scales of, 
by sex and age, 150 
by school and working children, 303, 
304 
differences in, 
between school and working children, 
303-305 
between the sexes, 498, 499 
distribution tables for (See Distribution 
tables) 
Vital capacity— 
method of measuring, 36-38 
seales of, 
by sex and age, 39, 40 
by school and working children, 205- 
206 
differences in, 
between school and working children, 
204-207 
from year to year, 389-392 
between the sexes, 459-460 
distribution tables for (See Distribution 
tables) 
Vocation Bureau, 2, 5, 6, 8 
Vocational training and vocational guid- 
ance, 742-749 


Wages— 
total yearly wages 
of boys, 552-553 
of girls, 552-554 
in relation to school grade completed, 
552, 555 
average weekly wages 
of boys, 555-556 
of girls, 556-557 
in relation to school grade completed, 
555, 558 
summary of facts about, 602 
of groups of children who ranked ex- 
tremely high and those who ranked 
extremely low in tests, 614-622 
as modified by changes in child-labor 
laws, 720 
Wagon boys, 634-636 
Waitress, 669 
War— 
its effect on the work of the Bureau, 4 
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War—Continued 
its effect on wages and their interpreta- 
tion, 719 
Weight— 
method of measuring, 34, 35 
scales of, 
by sex and age, 37, 38 
by sea and working children, 202- 
differences in, 
between school and working children, 
201-204 
from year to year, 386-389 
between the sexes, 456, 458 
distribution tables for (See Distribution 
tables) 
Wells, F. Lyman, 173 
Meg Guy M., 64, 178, 452, 455, 512, 
5 


Whitewasher, 672 
Williams, J. Harold, 717 
Woodworker, 672 
Woodworth, Robert 8., 173 
Woolley, Helen T., 2, 7, 8, 33, 178, 514 
Work— 
kinds of, done by working children, 572— 
583 
by boys, 572-579 
by girls, 579-583 
in relation to school grade completed, 
574-579, 581-583 
summary of facts with regard to, 603 
kinds of, done by groups who ranked ex- 
tremely high and those who ranked 
extremely low in tests, 632-658 
(See also Groups of children, etc.) 
kinds of, done 
by fathers (See Fathers) 
by mothers (See Mothers) 
kinds of, open to beginners, as modified 
by changes in child-labor laws, 720 
Working children (See Selection of cases, 
Comparison with school children, 
Number of cases, Social status of 
families of working and school chil- 
dren, Home conditions in relation to 
school grade of working children, 
Home conditions in relation to mental 
and physical tests, Correlations, In- 
dustrial histories) 
Wrappers (department store), 648, 649 


X, Xi, and Xz series, 10 
X; and X, compared— 
in average percentile rank in physical 
tests, 241-242 
in average percentile rank in mental 
tests, 322 
in social status, 688-698 
(See also Social status of families of the 
two school groups) 


Yerkes Point Seale— 
4 , ee : : . 
interpretation of, in age series, 156 158 
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Yerkes Point Scale—Continued Yerkes Point Scale—Continued 
scales of, differences in, 
by sex and age, 156 between school and working children, 
by school and working series, 311, 311, 312 
Sue distribution tables for (See Distribution 
use of, 154 tables) 


time relation to this series, 720 
Yerkes, R. M., 173, 663 
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